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Executive Summary

The California Department of Fish and Game (CDFG) is considering the use of detonation
cord as a means of pike management at Lake Davis.  CDFG contracted with Lawrence
Livermore National Laboratory (LLNL) to conduct experimental detonations of Primacord in
water and conduct water quality sampling and analysis of the water used in the detonations.
These data will be used by CDFG to evaluate the impact the detonation of Primacord may have
on the water quality at Lake Davis.

LLNL detonated approx. 4 in (10 cm) of Reinforced Primacord (50 grain/ft or 0.107 g of
PETN/cm) in approx. 600 ml of Lake Davis water in duplicate, in a one-kilogram detonation
tank at its High Explosives Application Facility (HEAF).  Between 580 and 590 ml of water was
recovered from each detonation, and each replicate was diluted to approx. 16 L with Lake Davis
water.  Water from each replicate was sampled and analyzed at 12 m, 120 m and 1200 m from
the time of dilution for volatile organic compounds (VOCs), semi-VOCs, nitrogen compounds
(nitrate, nitrite, ammonia and total kjeldahl nitrogen), physical parameters (total suspended solids
and turbidity), formaldehyde, cyanide, and PETN (the explosive comprising the detonation
cord).  Lake Davis water that had been placed into the experimental vessels prior to detonation
was also sampled and analyzed for these constituents, and served as background or blank
samples.

Nitrate, nitrite and formaldehyde were not detected in either the blank or detonation samples
above the detection limit (0.5 mg/L, 0.02 mg/L, and 15 µg/L, respectively). All of the detonation
samples contained cyanide, averaging around 0.08 mg/L for all times sampled, which was not
detected in the blank samples (detection limit 0.02 mg/L).  Ammonia increased 100% compared
to the blank samples, up to an average of around 0.42 mg/L at all times sampled. TKN increased
by approx. 50% up to an average of 2.0 mg/L after 120 m.  TSS increased by over 100% by
120 m (18.5 mg/L average), declining slightly to 12.9 mg/L average after 1200 m.  Turbidity was
only slightly elevated, probably not significantly, after 1200 m (average of 10.0 NTU).  PETN
was detected in the final 1200 m samples (only the blank and 1200 m samples were analyzed for
PETN), at an average concentration of 155 µg/L.  PETN was not detected in the blank sample
(detection limit of 5 µg/L).

The blank samples did not contain any semi-VOCs or VOCs above the detection limit
(between 2 and 20 µg/L).  The four VOC trip blanks were also free of VOCs.  One semi-volatile
VOC, naphthalene, was detected in all detonation samples, averaging 3.7 µg/L for the 12 and
120 m samples, and declining slightly to 2.3 µg/L after 1200 m.  Bis(2-eylhexyl)phthalate was
consistently detected in one of the detonation samples at around 30 µg/L at 12 and 120 m,
declining to 17 µg/L after 1200 m.  However, this compound was not detected in the second
sample.  Benzoic acid was also detected at 120 m in this detonation sample.

The aromatic VOCs benzene, ethylbenzene, styrene, toluene, and total xylenes were detected in
all detonation samples regardless of time sampled.  Concentrations were between 10.4 and
8.0 µg/L for benzene (12 and 1200 m respectively), 0.9 and 0.6 µg/L for ethylbenzene (12 and
1200 m respectively), 2.3 and 1.5 µg/L for styrene (120 and 1200 m respectively), 5.7 and 4.4
µg/L for toluene (12 and 1200 m respectively), and 1.8 and 1.2 µg/L for total xylene (12 and
1200 m respectively).  Chloromethane was only detected in the first replicate of the 12 m
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sampling event, but not in the other three samples.  VOC concentrations declined slightly over
time.

Similar detonation tests were conducted by the Denver Research Institute (DRI) in 1983 and
the University of Rhode Island (URI) in 2000.  DRI analyzed the resulting water for nitrogen
compounds, TSS and cyanide.  URI analyzed the resulting water for semi-VOCs and VOCs.
After taking into account differences in the amount of detonation cord and volume of water used,
the results found in this test are consistent with these previous tests.

Thus, under the conditions similar to those found in these tests, the detonation of Primacord
detonation cord in water will be expected to produce low concentrations of semi-VOCs and
VOCs, slight increases in the nitrogenous compounds ammonia and TKN, slight increases in the
physical parameters TSS and turbidity, and detectable concentrations of PETN and cyanide.
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1.  Introduction

This report describes a detonation test conducted by Lawrence Livermore National Laboratory
(LLNL) to evaluate the impact the detonation of Primacord detonation cord in water may have on
subsequent water quality.  The California Department of Fish and Game (CDFG) is considering
the use of detonation cord as a means of pike management at Lake Davis.  CDFG contracted with
LLNL to conduct experimental detonations of Primacord in water and conduct water quality
sampling and analysis of the water used in the detonations.  These data will be used by CDFG to
evaluate the impact the detonation of Primacord may have on the water quality at Lake Davis.

2.  Collection of Lake Davis Water

LLNL received approximately 60 L of Lake Davis water from the CDFG on August 28, 2001
under chain of custody (Appendix A). The water was contained in three 20 L high-density
polyethylene (HDPE) Nalgene carboys (catalog number 16338-039) with molded graduations,
Teflon bottom spigot, stainless handle and molded-in handgrips. The carboys were filled to
capacity with no headspace.  An unused carboy was also provided to LLNL for possible use in the
detonation cord testing.  These carboys had originally been provided to LLNL on August 21, 2001
containing water from Lake Davis.  However, the first detonation test revealed problems with the
test vessels, and thus the Lake Davis water and carboys were not used.  The three carboys were
subsequently emptied and returned to CDFG via Federal Express for refilling.  The carboys
refilled with Lake Davis water were transported to LLNL by CDFG staff by vehicle in an
oversized ice chest and cooled with blue ice.  The filled carboys were transferred into a similar
oversized ice chest with blue ice at LLNL.  The chain of custody indicated the carboys were filled
at the mouth of Mosquito slough on August 27, 2001.  The water was stored overnight in the
oversized ice chest in the Environmental Restoration Division’s chemistry laboratory (Photo 1).

3.  Detonation Cord and Detonator

The detonation cord tested was 50 grain PETN/ft (which is equivalent to 0.107 g/cm or
10.7 mg/mm) of reinforced Primacord from Ensign-Bickford.  The Primacord was provided to
LLNL by Brian Oliver of W. Murphy Company in Jamestown, CA.  The detonation cord was
received at Site 300, and subsequently transferred to the High Explosives Application Facility
(HEAF) in Livermore.  Approximately 16 inches (40 cm) of Primacord was provided to LLNL.
The detonator used was an RP-2 detonator (Figure 1).  This is a small slapper-initiating device
containing 32 mg of PETN and 18 mg RDX with binders, which lights the PETN in the Primacord.
A stainless steel sleeve was constructed to connect the RP-2 detonator to the Primacord.  The
Primacord was attached to the detonator by sliding the stainless steel sleeve over the Primacord
and detonator and crimping the sleeve (Photo 5).  An end cap was used on the free end of the
Primacord to retain the PETN.  This end cap was removed prior to immersion in water and
detonation.
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4.  Vessel Construction

Vessels available at LLNL for possible use in the experiment were tested on August 22, 2001
and found to be inadequate for use with water and detonation cord.  Therefore, vessels specifically
designed for use with detonation cord in water test were constructed (Figure 2, Photo 2).  The
design consisted of a smaller cylindrical stainless steel open-top vessel (~3 in diameter by 6 in
long, nominal volume of 600 ml) suspended by three stainless steel wires from the top cap of a
larger cylindrical vessel (Figure 2).  The larger vessel was constructed of 3/4 in stainless steel and
had an interior diameter of 6.5 in and a height of 15 in for vessel 1 or 12.25 in for vessel 2.
Nominal interior volume was 6 L.  The top cap of the vessels consisted of 0.25 in stainless steel
with 3 side holes for bolting the cap to the outer vessel, and two small holes (~1/8 in diameter),
one in the center used for the wires holding the interior vessel, and one to the side used for the
detonation wires.  This vessel assembly was designed to isolate the hydrodynamic shock
propagating through the water from the larger outer vessel.  The Primacord and detonator are
suspended from the top cap into the inner vessel filled with water.  Upon detonation, the wires of
the inner vessel shear from the wires holding it to the top cap, with the water collecting in the
larger vessel.  Detonation of the detonator and approx. 100 mm (about 4 in) length of Primacord
was estimated to generate about 1 L of product gases, thus the outer vessel would experience a
pressure increase of about 2 PSI.

5.  Experimental Test Shots

The test was assigned experiment number 3X056.  Logbook ZJ Site300 was used to record all
test data.  This logbook is a bound, numbered logbook tracked within the Environmental
Restoration Division’s data management system.

5.1.  Blank Collection

Preparation of blank, or baseline, water quality samples was conducted the morning of
August 29, 2001 (Photo 3).  A carboy filled with Lake Davis water was labeled for use in
Detonation 1, a second carboy was labeled for Detonation 2.  Similar labeling was done for each
vessel.  The vessels, all wires, and the stainless steel detonator connector sleeves were thoroughly
cleaned with Alconox detergent and rinsed three times with de-ionized water.  An additional rinse
with Lake Davis water followed the DI water rinses.  Water quality parameters were collected
from carboy 1 and 2 and are listed in Table 1.  All water quality parameters were collected using
commercially available Chemetrics test kits, and calibrations were conducted according to the
manufacturer’s instructions.  To prepare the baseline, or blank sample, the outer vessel was
completely filled with Lake Davis water (approx. 6 L), and the entire vessel assembled.  The
vessel was then disassembled, and water from the larger vessel was collected into sample bottles
(water quality samples collected for each sampling event are listed in Table 2).  Samples were
immediately placed into an ice chest with double-bagged ice.
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5.2.  Detonations

The detonations were carried out the afternoon of August 29, 2001.  The north one-kilogram
tank at HEAF was used for the detonations (Photo 4).  Both vessels were assembled with the
Primacord, the detonator and Lake Davis water and placed into the tank for simultaneous
detonation (Photos 4–13).  Vessel 1 was assembled with 5.2 mm X 95 mm of Primacord (1.8284 g,
containing 1.0485 g of PETN), the RP-2 detonator (0.032 g PETN and 0.018 g RDX with binder)
and 625 ml of Lake Davis water.  Vessel 2 was assembled with 5.2 mm × 110 mm of Primacord
(2.2780 g, containing 1.177 g PETN), the RP-2 detonator (0.032 g PETN and 0.018 g RDX with
binder) and 650 ml of Lake Davis water (Photo 5).  The small red plastic cap on the free end of the
Primacord, which helps hold the PETN in place, was removed.  The three wires holding the inner
vessel were fed through the center hole in the top cap, and the two copper wires from the detonator
were fed through the side hole in the top cap. The Primacord/detonator assembly was suspended
into the inner vessel, and the inner vessel was filled with Lake Davis water (Photo 8).  A small
amount of particulate PETN could be observed on the sides of the inner vessel in test vessel 2.
The prepared inner assembly was then placed into the outer vessel and bolted in place (Photos 9
and 10), with the wires holding the inner vessel secured around one of the bolts prior to tightening
the top plate.  Care was taken to ensure nothing that went inside the larger vessels became
contaminated.  The detonator wires were hooked to the firing assembly on the side of the tank
(Photo 11) and the tank was closed (Photos 12 and 13).

Detonation occurred at 2:15 p.m. (Photo 14).  A very faint sound was heard, like that of a door
closing.  The tank was reopened at 2:30 p.m. and the vessels retrieved.  The outer vessels and all
outer wires remained intact (Photo 15).  A small amount of water was visible on the floor of the
tank.  This water most likely was forced out either through the small exit holes provided for the
wires, or between the top cap and outer vessel.  These escape areas are left unsealed to allow for
pressure release.

6.  Water Quality Sampling

Vessel 1 was retrieved, examined and diluted first.  The wires holding the inner vessel had
sheared from the top inside the vessel, but the outer portion of the wires remained bolted to the
outer top plate (Photo 15).  The inner vessel was at the bottom of the outer vessel along with the
water and Primacord debris (Photo 16).  The test water was poured into a clean, 1000 ml graduated
cylinder pre-rinsed with Lake Davis water and measured.  Vessel 1 had ~580 ml of remaining
water.  Primacord debris consisted of dark, plastic particulate matter floating on the surface of the
water (Photos 17 and 18).  Within the graduated cylinder, this debris occupied about 60 ml.  The
water had a very strong acrid smell, somewhat like burning plastic.  The test water was poured into
carboy 1, which was then well agitated.  About 1.5 L of water from the carboy containing spare
Lake Davis water was used to rinse the inner vessel and inside of the outer vessel. This rinse water
was added to carboy 1, bringing the volume to approx. 16 L.  The carboy was again well agitated.
Final dilution was complete at 2:53 p.m.  Vessel 2 was then retrieved, and was similarly examined,
rinsed, and diluted.  Vessel 2 had ~590 ml of remaining water, with about 50 ml of shot debris
floating on the surface.  Final volume in carboy 2 was also approx. 16 L.  Final dilution of
carboy 2 was complete at 3:00 p.m.
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Water quality samples were collected at 12 m, 120 m (2 hr) and 1200 m (20 hr) after the final
dilution (Photo 19).  The carboys were agitated prior to sample collection, and periodically during
sample collection.  Water quality parameters were collected from each carboy just prior to each
sampling event, and are listed in Table 1.  The water quality samples collected for each sampling
event are listed in Table 2.  Table 3 lists the sample identifiers used.  Water continued to have a
detectable odor even at the 1200 m sampling event, although it was reduced.  Because of its
floating nature, the majority of the plastic Primacord debris went into the 1200 m TSS/Turbidity
sample, which was the last sample collected from each carboy.  All water was sampled.  Carboy 1
was short about 100 ml, thus the final TDS/Turbidity sample was not quite 1000 ml.  Carboy 2 had
approximately 200 ml remaining after all samples were collected.

Samples were collected according to appropriate EPA protocols (USEPA 1997), stored in iced
coolers, and sent to BC Laboratory of Bakersfield, a certified analytical laboratory, under full
chain-of-custody.  Five day turn around was officially requested based on the laboratory’s current
sample load, although we indicated our desire for a faster TAT if possible.  All samples collected
during sampling events 1 through 3 (blank, 12 m and 120 m) were picked up by the BC Laboratory
courier the evening of August 29, 2001.  Samples collected for sampling event 4 (1200 m) were
picked up on August 30, 2001.  Data were provided to CDFG and Blankinship and Associates
upon receipt in a Portable Document Format (PDF) file.

7.  Results

Results are summarized in Tables 4 and 5.  The average concentration of each compound from
the two replicates was determined, and plotted in Figures 3 through 12.  When the compound was
not detected, the detection limit was used to obtain the average.  Results were plotted using a
logarithmic scale for the x axis (time).  Thus, the concentration in the blank (time 0) is plotted at 1
minute, as log scales cannot use a zero value.

Both blank samples were free of PETN, cyanide, nitrate, nitrite, semi-VOCs, and VOCs
(Tables 4 and 5).  A small amount of total kjeldahl nitrogen (TKN) was detected (1.3 mg/L as N)
as well as a small amount of ammonia (0.2 mg/L as N).  Total suspended solids (TSS) averaged
7.7 mg/L, and turbidity averaged 7.0 NTU.  These values for TKN, ammonia, TSS and turbidity
are considered the background value for the Lake Davis water.

PETN was detected in the final 1200 m samples, and at an average concentration of 155 µg/L
(Table 4, Fig. 3).  Formaldehyde was not detected in any of the samples (Table 4, Fig. 3).  All of
the detonation samples contained cyanide, averaging around 0.08 mg/L for all times sampled
(Table 4, Fig. 4). Ammonia increased 100% up to an average of around 0.42 mg/L at all times
sampled (Fig. 4). TKN increased by approx. 50% up to an average of 2.0 mg/L after 120 m, where
as nitrate and nitrite remained undetectable (Fig. 5).  TSS increased by over 100% by 120 m (18.5
mg/L average) but declined slightly after 1200 m (12.9 mg/L average, Fig. 6).  Turbidity was only
slightly elevated, probably not significantly, after 1200 m (average of 10.0 NTU, Fig. 6).

The semi-volatile VOC naphthalene was detected in all detonation samples, averaging
3.7 µg/L for the 12 and 120 m samples, and declining slightly to 2.3 µg/L after 1200 m (Table 5,
Fig. 7).  Bis(2-eylhexyl)phthalate was consistently detected in the first detonation samples (Det1)
at around 30 µg/L at 12 and 120 m, declining to 17 µg/L after 1200 m.  However, this compound
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was not detected in the second (Det2) samples.  Benzoic acid was also detected at 120 m in the
first detonation sample.

The aromatic VOCs benzene, ethylbenzene, styrene, toluene, and total xylenes were detected
in all detonation samples regardless of time sampled (Table 5, Fig. 8).  Concentrations were
between 10.4 and 8.0 µg/L for benzene (12 and 1200 m respectively), 0.9 and 0.6 µg/L for
ethylbenzene (12 and 1200 m respectively), 2.3 and 1.5 µg/L for styrene (120 and 1200 m
respectively), 5.7 and 4.4 µg/L for toluene (12 and 1200 m respectively), and 1.8 and 1.2 µg/L for
total xylene (12 and 1200 m respectively).  Chloromethane was only detected in the first replicate
of the 12 m sampling event, but not in other three samples.  VOC concentrations declined slightly
over time.  Duplicate samples were collected during the 12 m sampling event, and except for
chloromethane, results from the duplicate sample closely match the original sample.  Each
sampling event was packed in separate ice chests for transport to the analytical laboratory, and
each ice chest contained a trip blank. The four trip blanks were free of VOCs.

8.  Discussion

Two other tests have been conducted on Primacord to evaluate the impacts of the detonation
products of Primacord in water on water quality.  Table 6 lists the pertinent experimental variable
of the two tests plus the LLNL test.  In our experiment (LLNL 2001), approx. 1.1 g of PETN was
detonated in 600 ml of water in duplicate.  Between 580 and 585 ml of recovered water was
subsequently diluted to approx. 16,000 ml.  Assuming minimal loss of detonation products in the
evacuated water, this resulted in about 1.1 g PETN/16 L of water, or 0.069 g/L.  In 2001, the
CDFG contracted with the University of Rhode Island (URI) to evaluate Primacord detonation in
Lake Davis water (URI 2000).  In that experiment, 6 in of Primacord containing 1.62 g of PETN
was detonated in 500 ml of Lake Davis water in duplicate.  Between 350 and 430 ml of water was
recovered from each detonation and diluted to approx. 1040 ml and analyzed for VOCs (EPA
8260) and semi-VOCs (EPA 8270).  Again assuming minimal loss of the detonation cord products
in the evacuated water, this resulted in 1.62 g PETN/1.04 L of water, or 1.55 g/L, or 22 times more
concentrated than our test.

In 1983, Ensign-Bickford, the maker of Primacord, contracted with the Denver Research
Institute (DRI) to conduct underwater detonations and water quality analysis for cyanide, TSS,
ammonia, TKN and nitrate, along with total carbon and total organic carbon (DRI 1983).  In this
test, five successive detonations of Series 200 Primacord were conducted in 125 gallons of
distilled water.  The first detonation consisted of 12 in of Primacord (13 g PETN), with each
successive detonation consisting of 24 in of Primacord (26 g PETN).  Some water was lost with
each detonation, resulting in a final volume of 84 gallons.  Samples were collected prior to the first
detonation (time 0), and after each subsequent detonation (1 through 5).  The amount of PETN per
volume of water was 0.027 g/L up to 0.37 g/L (or from 0.039 up to 5.36 times our test
concentration).  Detonation 2 was most similar to our test concentration (0.08 g PETN/L water, or
1.16 times our test concentration).  A search of the open literature failed to identify other tests
concerning the use of detonation cord in water, either as a fisheries management tool, or to
evaluate the impact on water quality.

Our cyanide results are consistent with those detected by DRI (DRI 1983).  DRI sampled for
cyanide at time 0 and after detonation 3 (0.16 g PETN/L water, 2.32 times our test concentration)
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and 5 (0.37 g PETN/L water, 5.36 times our test concentration), and found non-detection, 0.07 and
0.0119 mg/L of cyanide, respectively.  Our results of around 0.08 g/L of cyanide are within this
range.

In the DRI test, TSS increased from 4.5 mg/L at time 0, up to 14.0 mg/L at detonation 2 (most
similar to our detonation).  We experienced an increase from around 8 mg/L up to about 18 mg/L.
This is a delta of around 10 mg/L, similar to that observed in the DRI test.  DRI did not observe a
significant increase in ammonia concentrations through the second detonation (concentrations
remained around 0.5 mg/L), concentrations increased up to 1.0 mg/L by the fifth detonation, a
delta of 0.5 mg/L.  We observed ammonia concentrations increasing from about 0.2 mg/L to
0.4 mg/L, a delta of 0.2 mg/L.  Like ammonia, TKN did not significantly increase in the DRI test
until after the second detonation, where it increased from about 0.8 mg/L up to 1.7 mg/L, a delta of
0.9 mg/L.  We observed an increase in TKN from 1.3 mg/L to 2.0 mg/L, a delta of 0.7 mg/L.
Finally, DRI observed increases in nitrate after the second detonation, increasing from 0.56 mg/L
up to 1.55 mg/L, for a delta of almost 1 mg/L.  We did not detect nitrate in any of our test samples
(<0.2 mg/L).  In general, our results are consistent with those obtained by DRI.

Our VOC results are consistent with those obtained from by the University of Rhode Island
(URI 2000).  URI detected benzene at around 500 µg/L, toluene around 200 µg/L, styrene between
500 and 700 µg/L, and ethylbenzene and xylene in the 100 to 150 µg/L range.  Our benzene results
were around 10 µg/L, toluene around 4 µg/L, styrene around 2 µg/L, and total xylene and
ethylbenzene around 1 µg/L.  Our results are within an order of magnitude of the URI results once
the difference in dilution is taken into account.

Also consistent with our results, URI detected the semi-VOC naphthalene at around 600 µg/L,
where as we detected naphthalene at around 3 µg/L.  However, URI also detected small amounts
of isopropylbenzene, n-propylbenzene, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, and sec-
butylbenzene at concentrations ranging from 1 to 12 µg/L.  It is possible our differences in dilution
accounts for these compounds not being detected in our test. We detected two compounds (benzoic
acid and bis(2-ethylhexyl)phthalate) that were not detected by URI.  However, we only detected
these two compounds in one of the tests.

Neither of the above two tests (URI and DRI) analyzed samples for PETN.  We detected
significant concentrations of PETN in our final 1200 m samples (average of 155 µg/L PETN).
This could have been the result of some of the PETN falling out of the Primacord as it was
lowered into the water, and thus not available for detonation, or a result of incomplete combustion.

Thus, under the conditions similar to those found in the tests described above, the detonation of
Primacord detonation cord in water will be expected to produce low concentrations of semi-VOCs
and VOCs, slight increases in the nitrogenous compounds ammonia and TKN, slight increases in
the physical parameters TSS and turbidity, and detectable concentrations of PETN and cyanide.
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Photos



Photo 1. Lake Davis water as received from CDFG.



Vessel 1 Vessel 2

Photo 2. Vessels used in testing.



Photo 3. Preparation of blank samples.



Photo 4. North one kilogram detonation tank used at HEAF.



Photo 5. Primacord assembled with detonator.



Photo 6. Primacord assembly, inner vessel and top cap.



Photo 7. Assembling Primacord and inner vessel to top cap.



Photo 8. Lake Davis
water was added to inner
vessel using a 1000 ml
graduated cylinder.

Photo 9. Filled inner
assembly installed into
outer vessel.



Photo 10.  Installation of vessels into tank.



Photo 11. Detonator
cords attached to firing
assembly in tank.



Photo 12. Closing
the tank.



Photo 13. Closed Tank.



Photo 14. Firing the shot.



Photo 15. Immediately
post-shot.

Photo 16. Interior of
vessel 1.



Pre-shot Post-shot

Photo 17.  Lake Davis water pre- and post-shot.



Photo 18. Detail of water and shot debris.



Photo 19. Preparing for final sample collection.
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Figures



Figure 1.  Detail of RP-2 detonator.  Taken from RISI Reynolds Industries Systems, Incorporated,
Secondary Explosive Initiators and Accessories, San Ramon, California, 4/92.
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Figure 2.  Schematic of detonation vessel.
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Figure 3.  Average PETN and formaldehyde concentrations over time.  The value at 1

minute represents the blank result.
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Figure 4.  Average ammonia and cyanide concentrations over time. The value at 1

minute represents the blank result.
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Figure 5.  Average nitrate, nitrite, and total kjeldahl nitrogen (TKN) concentrations over

time.  The value at 1 minute represents the blank result.
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Figure 6.  Average total suspended solids (TSS) and turbidity concentrations over time.  The

value at 1 minute represents the blank result.
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Figure 7.  Average semi-volatile organic compound concentrations over time.  The value at 1

minute represents the blank result.
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Table 1.  Water quality parameters obtained from carboys used in Lake Davis Test.

Sample
event Carboy Time

DO
(ppm) pH

ORP
(mV)

TDS
(ppm)

SC
(µS)

Temp
C

1 (Blank) 1 9:00 am 5.9 7.37 195 58.55 91.35 18.5

    8/29/01 2 9:15 am 5.2 8.40 194 57.25 88.80 17.5

2 (12 m) 1 2:53 pm 7.8 5.9 150 59.20 92.38 21.5

    8/29/01 2 3:00 pm 6.9 6.68 128 59.22 92.30 21.5

3 (120 m) 1 4:53 pm 7.8 7.18 129 59.00 92.25 21.8

    8/29/01 2 5:00 pm 7.6 7.20 122 59.40 92.82 21.4

4 (1200 m) 1 10:53 am 7.5 7.06 161 59.69 93.20 21.4

    8/30/01 2 11:00 am 8.7 6.94 146 59.68 93.07 21.2

Notes:

DO = Dissolved oxygen.

ORP = Oxidation reduction potential.

TDS = Total dissolved solids.

SC = Specific conductance.

Temp = Temperature.
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Table 2.  Water quality samples collected.

Analysis Method
Volume

(ml) Container Preservation
Holding

time TAT
Nominal

DL
Sample
event

Semi-VOCs EPA 8270 1000 1 L amber
glass

4 C 7 d 5 d 2–20 µg/L all

VOCs EPA 8260 120 VOA vials HCL, 4 Ca 7 d 5 d 0.5 µg/L all

Nutrients 1000 1 L plastic 4 C 2 d 5 d all

Ammonia as N EPA 350.2 – – – – – 0.025 mg/L –

Nitrate as N EPA 353.2 – – – – – 0.2 mg/L
as N

–

Nitrate as NO3 EPA 353.2 – – – – – 0.5 mg/L as
NO3

–

Nitrite as N EPA 353.2 – – – – – 0.02 mg/L
Nitrite as N

–

Total Kjeldahl N EPA 351.3 – – – – – 0.2 mg/L –

Formaldehyde EPA 8315 1000 1 L amber
glass

4 C 3 d 5 d 15 µg/L all

Cyanide EPA 335.2 500 0.5 L plastic 4 Cb 14 d 5 d 0.02 mg/L all

TSS EPA 160.2 1000 1 L plastic 4 C 7 d 5 d 2 mg/L all

 Turbidity EPA 180.1 – – 4 C 48 hr 5 d 0.1 NTU –

PETN EPA 8330 1000 1 L glass 4 C 5 d 100 µg/L 1 (Blank)
and 2

(1200 m)

Notes:

All samples sent to BC Laboratories of Bakersfield, CA for analyses.

TAT = Turnaround time.

TSS = Total suspended solids.

– = Inclusive in sample bottle collected for nutrients or TSS, as subsumed.
a No preservative required if analyzed within 7 d.  All samples were preserved with HCL except trip blanks 2, 3,

and 4 and detonation samples collected at 1200 m (sample event 4).  All were analyzed within 7 d.
b Bottles used for sample events 1 and 3 were pre-preserved with NaOH.  Samples from events 2 and 4 were

preserved upon receipt by the laboratory.
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Table 3.  Sample identifiers used.

Sample identifier Description

3X056-BLK1-BLE Blank for vessel used in first detonation

3X056-BLK2-BLE Blank for vessel used in second detonation

3X056-DET1-12M

3X056-DET1-12MD

First detonation at 12 minutes

Sample duplicate (EPA Method 8260 only)

3X056-DET1-120M First detonation at 120 minutes

3X056-DET1-1200M First detonation at 1200 minutes

3X056-DET2-12M

3X056-DET2-12MD

Second detonation at 12 minutes

Sample duplicate (EPA Method 8260 only)

3X056-DET2-120M Second detonation at 120 minutes

3X056-DET2-1200M Second detonation at 1200 minutes



UCRL-AR-145818 Lake Davis Detonation Cord Report October 2001

10/01 ERD Detcord Test:TC:rtd

Table 4.  Summary of PETN, formaldehyde, and inorganic analytical results.

Blanks 12 m 120 m 1200 m

Analyte BLK 1 BLK 2 AVGa Det 1 Det 2 AVGa Det 1 Det 2 AVGa Det 1 Det 2 AVGa

PETN (µg/L) <5.0 <5.0 <5.0 – – – – – – 180.0 130.0 155.0

Formaldehyde (µg/L) <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15

Cyanide (mg/L) <0.02 <0.02 <0.02 0.070 0.089 0.080 0.067 0.092 0.080 0.061 0.081 0.071

Nitrate as N (mg/L) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Nitrite as N (mg/L) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total kjeldahl N (mg/) 1.3 1.3 1.3 1.9 1.6 1.8 2.2 1.8 2.0 1.5 1.6 1.6

Ammonia as N (mg/L) 0.2 0.2 0.2 0.39 0.43 0.41 0.39 0.47 0.43b 0.43 0.44b 0.44

TSS (mg/L) 8.3 7.0 7.7 16.0 12.0 14.0 21.0 16.0 18.5 8.8 17.0 12.9

Turbidity (NTU) 10.0 4.0 7.0 7.2 6.2 6.7 7.5 10.0 8.8 10.0 10.0 10.0

Note:

– = Not analyzed.
a When averaging detection limit data, the detection limits used.
b Batch-specific matrix spike recovery(s) are not within QC limits.  Accuracy verified through LCS.
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Table 5.  Summary of semi-volatile and volatile organic analytical results.

Blanks 12 m 120 m 1200 m

Analyte BLK 1 BLK 2 AVGa Trp Blk 1 Det 1 Det 1 Dup Det 2 Det 2 Dup AVGa Trp Blk 2 Det 1 Det 2 AVGa Trp Blk 3 Det 1 Det 2 AVGa Trp Blk 4

Total semi-VOCs (µg/L) <2-20 <2-20 <2-20 – 35.4 – 3.9 – 19.7 – 52.5 3.8 28.2 – 19.1 2.5 10.8 –

Individual semi-VOCs (µg/L)

benzoic acid <10.0 <10.0 <10.0 – <10.0 – <10.0 – <10.0 – 15.0b <10.0 12.5 – <10.0 <10.0 <10.0 –

bis(2-ethylhexyl)phthalate <5.0 <5.0 <5.0 – 32.0 – <5.0 – 18.5 – 34.0b,c <5.0 19.5 – 17.0 <5.0 <11.0 –

Naphthelene <2.0 <2.0 <2.0 – 3.4 – 3.9 – 3.7 – 3.5b 3.8 3.7 – 2.1 2.5 2.3 –

Total VOCs (µg/L) <0.5d <0.5d <0.5d <0.5d 20.1 18.3 22.6 24.6 21.4 0.5b 17.1 22.9 20.0 86.0 12.7 17.4 15.0 55.0

 Individual VOCs (µg/L)

Benzene <0.5 <0.5 <0.5 <0.5 9.3 9.3 11.0 12.0 10.4 <0.5 8.5 11 9.8 <3.0 7.1 8.8 8.0 <0.5

Chloromethane <0.5 <0.5 <0.5 <0.5 1.8 <0.5 <0.5 <0.5 0.8 <0.5 <0.5 <0.5 0<.5 <3.0 <0.5 <0.5 <0.5 <0.5

Ethylbenzene <0.5 <0.5 <0.5 <0.5 0.76 0.75 0.98 1.0 0.9 <0.5 0.72 0.98 0.9 <3.0 0.51 0.68 0.6 <0.5

Styrene <0.5 <0.5 <0.5 <0.5 1.7 1.8 2.5 2.8 2.2 <0.5 1.8 2.8 2.3 <3.0 1.3 1.7 1.5 <0.5

Toluene <0.5 <0.5 <0.5 <0.5 5.0 4.9 6.2 6.7 5.7 <0.5 4.6 6.2 5.4 <3.0 3.8 4.9 4.4 <0.5

Total xylene <0.5 <0.5 <0.5 <0.5 1.5 1.5 1.9 2.1 1.8 <0.5 1.5 1.9 1.7 <5.0 <1.0 1.3 1.2 <0.5

Note:

– = Not analyzed.
a When averaging detection limit data, the detection limit is used.
b Surrogate recovery not within established limits.  Results are affected due to low internal standard response.
c Associated surrogate recoverys low.  Results are affected due to low internal standard response.
d Nominal detection limit, some analytes have higher detection limits, ranging from 1 µg/L for methylene chloride to 1000 µg/L for ethanol.
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Table 6.  Comparison of tests conducted to evaluate detonation cord impacts on water quality.`

LLNL 2001 URI 2000 DRI 1983

Detonation cord Reinforced Primacord Reinforced Primacord Series 200 Primacord

PETN amount/length cord 50 grains/ft 50 grains/ft

0.272 grams/inch 0.272 grams/in 1.08 grams/in

0.106 grams/cm 0.106 grams/cm 0.425 grams/cm

Length of cord/volume of water 10.16 cm/16 L 15.25 cm/1.04 L 274 cm/318 L

4 in/4.2 gal 6 in/0.27 gal 9 ft/84 gal

PETN/volume of test water 0.069 g PETN/L test water 1.55 g PETN/L test water 0.027–0.37 g PETN/L test water (test 2
0.08 g/L)

Dilution or concentration factor
(relative to LLNL)

1 22 0.039–5.38 (test 2 1.16)

Analyses performed PETN, formaldehyde, cyanide, TSS,
turbidity, nitrogen compounds, VOCs,
semi-vocs

VOCs, semi-VOCs cyanide, TSS, nitrogen compounds
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DBc Laboratories, Inc.
Page 1

Base Neutral and Acid Extractable
Organic Analysis
(EPA Method 8270)

LAiiRENCE LIVERMORE NATIONAL LABOFY.iTORY
P.O. BOX 808, L528
LIVEF!MORE, CA 94551
Attn: ERD DMG, L-528’ 000-0000 ;;..;,>:.L-~>~<:J,,L.e.:_’\”:

a -d--?-~
Project Number: UNICARD ‘–——-—–.—_
COC Number: ZJ014
Sampling Location: LAKE DAVIS
Sample ID: 3X056-BLK1-BLE
Sample Matrix: BW - Blank water
Sample Collected By: TINA CARLSON/NED BORGLIN

Date Reported: 09/10/2001
Date Received: 08/29/2001
Laboratory No.: 01-09890-1

Date Collected: 08/29/2001 @ 11:00
Date Extracted: 08/30/2001
Date Analyzed: 09/05/2001
Extract Method: 3510

Method: 8270
Analyst: SKC

Dilution Used: 1
Instrument ID: MS-B2

Constituents

Acenaphthene

Acenaphthylene

A[drin

Aniline

Anthracene

Benzidine

Benzo (a) anthracene

Benzo (b) fluoranthene

Benzo (k) fluoranthene

Benzo (a) pyrene

Benzo (ghi) pery[ene

Benzoic Acid

Benzy[ a[cohol

Buty L Benzyl phtha~ate

a\pha-BHC

beta-BHC

de(ta-BHC

gamma -BHC

bis(2-ch Loroethy L)ether

bis(2-ch loroethoxy)methane

bis(2-ch Loro-l-methy Lethyo

bis(2-ethy lhexy L)phtha Late

4- Bromopheny L phenyl ether

4-Chloroani line

2-Ch[oronaphtha Lene

4-Chlorophenyt phenyl ether

Ch rysene

4,4- DDDI

4,4-DDEI

4,4- DDTI

Dibenzo (a,h) anthracene

Dibenzofuran

Di-n-butyl phthalate

1,2-Dich[orobenzene

1,3-Dich Lorobenzene

1,4-Di ch Lorobenzene

3,3- Dich Lorobenzidine

Die[drin

Ana(ysis

Resu(ts

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Report ing

Units

ML

WL

pg/L

#g/L

WL

fig/L

iWL

W L

WL

W L

/.@L

pg/L

WL

,ug/L

!-@ L

iWL

WL

WL

HWL

W L

WL

,ug/L

WL

/WL

W L

WL

W L

WL

WL

WL

#g/L

WL

iWL

WL

WL

!@L

.WL

ML

Practical

Quantitation

Limit

2.

2.

2.

5.

2.

20.
2.
2.
2.
2.
2.
10.
2.
2.
2.
2.
2.
2.
2.
2.
2.
5.
2.
2.
2.
2.
2.
2.
3.
2.
3.
2.
2.
2.
2.
2.
10.
3.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

~

0050
0100
0250
0335
0350
0600
0650
0700
0750
0850
0800
0875
0880
1625
0950
1000
1050
1100
1250
1200
1300
1350
1613
‘1975
2300
2425
2600
2900
2950
3000
3150
3175
3250
3300
3350
3400
3450
4000

AIIresu!tlistedinthisreportarefortheexclusiveuseofthesubmittingparty,BC Laboratories,Inc.assumesno responsibilityforreportalteration.detachmentorthirdpartyinterpretation.

4100AtlasCourt*Bake&leld,CA93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



DBc Laboratories, Inc.

Base Neutral and
Orqanic

Page 2

Acid Extractable
Analysis

(E~A Method ~270)

LAWRENCE LIVERMORE NATIONAL LABORATORY Date Reported:
P.O. BOX 808, L528 THI.5:g;:Z:</,, Date Received:
LIVERMORE, CA 94551

.-!__
~Qygg.@gJJ-&

Laboratory No.
Attn: ERD DMG, L-528 000-0000 -— --—

09/10/2001
08/29/2001

: 01-09890-1

Sample Description: UNICARD, LAKE DAVIS, 3X056-BLK1-BLE, 08/29/2001 @ 11:00, ‘TINA
CARLSON/NED BORGLIN

Constituents

Diethy L phtha~ate

Dimethyl phtha[ate

2,4- Dinitrotoluene

2,6- Dinitrotoluene

Di-n-octy Lphthalate

1,2-Diphenylhydrazine

Endosu Lfan I

Endosulfan II
Endosulfan su~fate

Endrin

Endrin aldehyde

FLuoranthene

F[uorene

Heptachlor

Heptach Lor epoxide

Hexach[orobenzene

Hexach Lorobutadiene

Hexach Lorocycl.opentadiene

Hexachloroethane

Indeno (l,2J3-cd) pyrene

Isophorone

2-Methyl naphtha lene

Naphtha lene

2-Naphthy Lamine

2-Nitroani line

3- Nitroani line

f+-Nitroani line

N itrobenzene

n-Nitrosodi methyl amine

n-Nitrosodipheny (amine

N-Nitrosodi -n-propy Lamine

Phenanthrene

Pyrene

l,2J4-Trich Lorobenzene

4-Ch[oro-3-methyl pheno L

2-ChLorophenol

2,4- Dichlorophenol

2,4- Dimethy Lpheno L

2,4- Dinitrophenol

2-Methy L-4,6 -dinitropheno L

2-Methy Lphenol

3- & 4-Methy Lphenol

Analysis

Results

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Reporting

Units

&g/L

kg/L

#g/L

bg/L

.ug/L

wgl L

pg/ L
~g/L .

wgl L

fig/L

bg/L

Kg/L

Ag/L

#g/L

W L
/w/L
/.WL
MI.
/w/L

/.WL

/@L

W!-

/.WL
w/L
/w/L
,ug/L

W L
ML
/WL

iWL
&g/L

#g/L

~g/L

#g/L

pg/ L

kg/L

pgl L

bgl L

#g/L

bg/L

pgl L

WL

Practical

Quant itat ion

Limit

2.

2.

2.

2.

2.

2.

10.
10.
3.
2.
10.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
20.
2.
2.
5.
2.
2.
2.
2.
2.
2.
2.
5.
2.
2.
2.
10.
10.
2.
2.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

@&

4050
4150
4250
4300
4350
4400
4450
4500
4550
4600
4650
4750
4800
4950

5050
5100
5150
5200
5300
5400
5740

5805
5990
5992
5994
6000
6150
6200
6250
6850
7100
8500
2250
2350
3750
4100
4200
5700
5730
5734

Ailresu!tlistedinthisreportarefortheexciusiveuseofthesubmitdrrgparty,BC Laboratories,Inc.assumesno responsibilityforreportalteration,detachmentorthirdparIYinterpretation.
4100AtlasCour?*Bakers5eld,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



33Bc Laboratories, Inc.

Page 3
Base Neutral and Acid Extractable

Organic Analysis
(EPA Method 8270)

I.AWRENCE LIVERMORE NATIONAL LABORATORY Date Reported: 09/10/2001
P.O. BOX 808, L528 ?;-,;~,.-..- Date Received: 08/29/2001;~,..:.,,
LIVERMORE, CA 94551 ““-L-} Laboratory No. : 01-09890-1
Attn: ERD DMG, L-528 000-0000 s-gx?-~5L =.

Sample Description: UNICARD, LAKE DAVIS, 3X056-BLK1-BLE, 08/29/2001 @ 11:00, TINA
CARLSON/NED BORGLIN

Constituents

2-Nitropheno L

4-Nitrophenol

Pentachlorophenol

Pheno L

2,4,5 -Trichlorophenol

2,4,6 -Trichlorophenol

2-PicOLine

Analysis

Results

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Reporting

Units

fig/L

#g/L

~g/L

#g/L

kg/L

#g/L

~g/L

Practical

Quantitat ion

Limit

2.

2.

10.
2.

5.

5.

10.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

Code

G3

6100

6400

6900

8745

8750

7120

Surrogates

Quality Control Data

Control Limits

J
2-Fluorophenol 53. 21-100
phenol-d5 39. 10-94
Nitrobenzene -d5 97. 35-114
2-Fluorobiphenyl 89. 43-116
2,4, 6-Tribromophenol 101. 10-123
d14-Terphenyl 81. 33-141

California D.O.H.S. Cert. #1186

L

Stuart G. Buttram
Department Supervisor

Allresu!llistedinthisreportarefortheexclusiveuseofthesubmittingparty,BC Laboratories,Inc.assumesno responsibilityforreportalteration,detachmentorthirdpartyinterpretation.

4100AthsCoufi*Bakem5eld,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



D.BC Laboratories, Inc.

Base Neutral and
Organic

Page 1
Acid Extractable
Analysis

(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABORATORY
P.O. BOX 808, L528
LIVERMORE, CA 94551
Attn: ERD DMG, L-528 000-0000

-r !.-. ;-.It-::a:>
Project Number: UNICARD ?EAL~y:

COC Number: ZJ014 3u9-4W.&~&
Sampling Location: LAKE DAVIS
Sample ID: 3X056-BLK2-BLE
Sample Matrix: BW - Blank water
Sample Collected By: NED BORGLIN/TINA CARLSON

Date Reported: 09/10/2001
Date Received: 08/29/2001
Laboratory No.: 01-09890-2

Date Collected:
Date Extracted:
Date Analyzed:
Extract Method:

Method:
Analyst:

Dilution Used:
Instrument ID:

08/29/2001
08/30/2001
09/05/2001
3510
8270
SKC
1
MS -B2

@ 11:15

Constituents

Acenaphthene

Acenaphthy(ene

A[drin

Ani[ine

Anthracene

Benzidine

Benzo (a) anthracene

Benzo (b) fluoranthene

Benzo (k) f~uoranthene

Benzo (a) pyrene

Benzo (ghi) pery~ene

Benzcic Acid

Benzy[ a~cohol

Buty[ Benzyl phtha~ate

aLphei-BHC

beta-BHC

de[ta-BHC

gamma-BHC

bis(2-ch Loroethyl)ether

bis(2-ch [oroethoxy)methane

bis(2-chLoro-l-methy(ethyl)

bls(2-ethy Lhexyl)phtha Late

4-6romopheny L pheny~ ether

4- ChLoroani line

2-Ch Ioronaphtha Lene

4- ChLoropheny L pheny~ ether

Ch rysene

4,4-DDD’

L,L-DDE’

4,4- DDTI

D~benzo (a,h) anthracene
Dibenzofuran

Di-n-buty[ phtha~ate

1,2-Dich Lorobenzene

1,3-D ich lorobenzene

1,4-D ich lorobenzene

3,3- Dichlorobenzidine

Die(drin

Analysis

Results

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Reporting

Units

pgl L

kg/ L

&g/L

bg/ L

pgl L

#g/L

,ug/L

pg/L

#g/L

~g/L

#g/L

@g/ L

~g/L

kg/L

&g/L

&g/L

&g/L

,ug/L

pg/ L

W L

kg/L

pg/ L

ug/L

ug/L

&g/L

pg/L

,ug/L

ug/L

pg/L

bg/L

pg/L

kg/L

#g/L

#g/L

~g/L

kg/L

~g/L

#g/L

Practical

Quantitation

Limit

2.

2.

2.

5.

2.

20.
2.
2.
2.
2.
2.
10.
2.
2.
2.
2.
2.
2.
2.
2.
2.
5.
2.
2.
2.
2.
2.
2.
3.
2.
3.
2.
2.
2.
2.
2.
10.
3.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

Code

G

0100
0250
0335
0350
0600
0650
0700
0750
0850
0800
0875
0880
1625
0950
1000
1050
1100
1250
1200
1300
1350
1613
1975
2300
2425
2600
2900
2950
3000
3150
3175
3250
3300
3350
3400
3450
4000

Allresu!tlistedinthisreportarefortheexciusiveuseofthesubmittingparty,BC Laboratories,Inc.assumesno responsibilityforreportaiteration,detacbmerstorthirdpartyinterpretation.
4100AtlasCoufi*Bakersfield,CA93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



DBc Laboratories, Inc.

Base Neutral and
Organic

Acid Extractable
Analysis

(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABOETATORY ~;.;:~;F;2=: >, Date Reported: 09/10/2001
!2.0.BOX 808, L528 .-_,,

& ‘~x~-~
Date Received: 08/29/2001

LIVER3’IORE,CA 94551 -..—....__.________Laboratory No.: 01-09890-2
Attn: ERD DMG, L-528 000-0000

Sample Description: UNICARD, LAKE DAVIS, 3X056-BLK2-BLE, 08/29/2fJOl @ 11:15, NED
BORGLIN/TINA CARLSON

Page 2

Constituents

Diethy~ phthalate

Dimethy~ ph.tha!ate

2,4- Dinitroto~uene

2,6- Dinitrotoluene

Di-n-octyl phtha[ate

1 ,2- Dipheny~hydrazine

Endosulfan I

Endosu Lfan 11

Endosulfan sulfate

Endrin

Endrin aldehyde

F ~uoranthene

F[uorene

Heptachlor

Heptach~or epoxide

Hexach Lorobenzene

Hexach~orobutad iene

Hexach lorocyclopentadi ene

Hexach ~oroethane

Indeno (1,2,3-cd) pyrene

Isophorone

2-Methy Lnaphtha~ene

Naphtha lene

2-Naphthylamine

2-Nitroani~ine

3- Nitroani~ine

4-Nitroani~ine
N itrobenzene

n-Nitrosodi methy~amine

n-Nitrosodi phenylamine

N-Nitrosodi -n-propy[amine

Phenanthrene

Pyrene

1,2,4 -Trich~orobenzene

4-Ch[oro-3-methy ~phenol

2-Chloropheno~

2,4- Dich~oropheno~

Z,4-Dimethy~pheno\

2,L-Dinitropheno~

2-Methy[-4,6-di nitropheno~

2-Methyl pheno L

3- & 4-Methytpheno~

Analysis

Resu Lts

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Reporting

Units

pg/ L

~g/ L

~g/L

,ug/L

,ug/L

,ug/L

&g/L

#g/L

@g/ L

bg/L

kg/L

pgl L

.ug/L

fig/L

~g/L

#g/L

#g/L

bg/L

~g/L

,ug/L

pg/L

ug/L

bg/L

bg/L

&g/L

bg/L

pg/L

~g/L

kg/L

pg/L

#g/L

bg/L

fig/L

&g/L

pgl L

wg/L

pg/L

kg/L

pg/L

pgl L

kg/L

pg/L

Practical

Quantitation

Limit

2.

2.

2.

2.

2.

2.

ID.

10.

3.

2.

10.

2.

2.

2.

2.

2.

2.

2.

2.

2.

2.

2.

2.

20.

2.

2.

5.

2.

2.

2.

2.

2.

2.

2.

5.

L.

2.

2.

0.

0.

2.

2.

LLNL Method

E8270

E8270

E8Z70

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

Q@

4050
4150
4250
4300
4350
4400
4450
4500
4550
4600
4650
4750
4800
4950
5000
5050
5100
5150
5200
5300
5400
5740
5800
5805
5990
5992
5994

6150

6200

6250

6850

7100

8500

2250

2350

3750

4100

4200

5700

5730

5734

AI] pSU]I ll~~e~jn this ~ePOfiare for :he ~~~]U~iv~~s~ Ofthe~Ub~irri*g~~, BCf-~b~~lori~s,1~~.~RIyII~~no~e~pon~ibi[ityforre~rtalteration,detachment or thirdpaltyinterpretation,

4100AtlasCourt*Bakers5eld,CA %308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



D13c Laboratories, Inc.

Base Neutral and Acid Extractable
Organic Analysis
(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABORATORY Date Reported: 09/10/2001
P.O. BOX 808, L528 - ,-..-. Date Received: 08/29/2001,:-...S:>..-=..,
LIVERMORE, CA 94551 “--Y’;Laboratory No.: 01-09890-2

3.@_-_&$_?-05-LAttn: ERD DMG, L-528 000-0000

Sample Description: UNICARD, LAKE DAVIS, 3X056-BLK2-BLE, 08/29/2001 @ 11:15, NED
BORGLIN/TINA CARLSON

Page 3

Constituents

2- Nitrophenol

4- Nitrophenol

Pentach[oropheno[

Phenol

2,4,5 -Trich~oropheno~

2,4r6-Trich ~orophenol

2-PicO[ine

Analysis

Results

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Reporting

Units

bg/L

bg/L

#g/L

wgl L

pgl L

#g/L

~g/L

Practical

Quantitation

Limit

2.
2.
10.
2.
5.
5.
10.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

~

6050

6100

6400

6900

8745

8750

7120

Quality Control Data

Surrogates % Recoverv Control Limits

J
2-Fluorophenol 52. 21-100
Phenol-d% 38. 10-94
Nitrobenzene -d5 100. 35-114
2-Fluorobiphenyl 92. 43-116
2,4,6-Tribromophenol 101. 10-123
d14-Terphenyl 81. 33-141

California D.O.H.S. Cert. #1186

Stuart G. Buttram w’
Department Supervisor

,%11:esdllistedinthisreportarefortheexclusiveuseofthesubmittingparty,BC Laboratories,Inc.assumesno responsibilityforreportalteration,detachmentorthirdpartyinterpretation.

4100At}asCoufi*Bakers5eld,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



DBC Laboratories, Inc.

Base Neutral and Acid Extractable
Organic Analysis
(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABORATORY
P.O. BOX 808, L528
LIVERMORE, CA 94551
Attn: ERD DMG, L-528 000-0000

Project Number: UNICARD
COC Number: ZJ014 ;Lf,:‘.-~,..,~<:\,
Sampling Location: LAKE DAVIS

J@%-&QrLSample ID: 3X056-DET1-12M
Sample Matrix: AQ - Aqueous
Sample Collected By: NED BORGLIN/TINA CARLSON

Date Reported: 09/10/2001
Date Received: 08/29/2001
Laboratory No.: 01-09890-3

Page 1

Date Collected: 08/29/2001 @ 15:05
Date Extracted: 08/30/2001
Date Analyzed: 09/05/2001
Extract Method: 3510

Method: 8270
Analyst: SKC

Dilution Used: 1
Instrument ID: MS-B2

Constituents

Acenaphthene

Acenaphthy Lene

A~drin

Ani[ine

Anthracene

Benzidine

Benzo (a) anthracene

Benzo (b) f~uoranthene

Benzo (k) fluoranthene

Benzo (a) pyrene

Benzo (ghi) pery[ene

Benzoic Acid

Benzy[ alcoho~

Buty[ Benzyl phthalate

aLpha-BHC

beta-BHC

de Lta-BHC

gamrna-BHC

bis(2-ch Loroethyl)ether

bis(2-ch Loroethoxy)methane

bis(2-ch loro-l-methyiethyl)

bis(2-ethy Lhexy L)phtha Late

&-Bromopheny L pheny( ether

4-Chl.oroani Line

2-ChLoronaphthalene

4-Chioropheny L pheny~ ether

Chrysene

4,4- DDD’

4,4-DDE1

4,4- DDTI

Dibenzo (aJh) anthracene

Dibenzofuran

Di-n-buty L phtha~ate

1,2-Dich Lorobenzene

1,3-Dich [orobenzene

1,4-Dich Lorobenzene

3,3- Dichlorobenzidine

Die Ldrin

Analysis

Results

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

32. “

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Report ing

Units

pg/L

pg/L

pg/ L

fig/L

pgl L

&g/L

,ug/L

&g/L

kg/L

#g/L

#g/L

/.tg/L

bg/L

kg/L

pg/L

kg/L

tig/L

fig/L

#g/L

&g/L

pg/L

#g/L

&g/L

~g/L

bg/L

kg/L

pg/ L

#g/L

bgl L

&g/L

pg/L

pg/ L

~g/ L

~g/L

pg/L

#g/L

fig/L

kg/L

Practical

Quant itat ion

Limit

2.

2.

2.

5.

2.

20.
2.
2.
2.
2.
2.
10.
2.
2.
2.
2.
2.
2.
2.
2.
2.
5.
2.
2.
2.
2.
2.
2.
3.
2.
3.
2.
2.
2.
2.
2.
10.
3.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

~

0050
0100
0250
0335
0350
0600
0650
0700
0750
0850
0800
0875
0880
1625
0950
1000
1050
1100
1250
1200
1300
1350
1613
1975
2300
2425
2600
2900
2950
3000
3150
3175
3250
3300
3350
3400
3450
4000

Ali:esdtlistedinthisreportarefortheexclusiveuseofthesubnriti.ngparty,BC Laboratories,Inc.assumesno responsibilityforreportalteration,detachmentorthirdpartyinterpretation.

4100AtlasCowt*Bakers5eld,CA93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



DBC Laboratories, Inc.

Base Neutral and
Organic

Page 2
Acid Extractable
Analysis

(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL I@J30~TORY Date Reported: 09/10/2001
P.O. BOX 808, L528 ,;::!~F,:,%_LY:Date Received:-, 08/29/2001
LIVERMORE, CA 94551
Attn: ERD DMG, L-528 000-0000 =~— L&Oratow NO-’ 0’-0’8’0-3

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET1-12M, 08/29/2001 @ 15:05, NED
BORGLIN/TINA CARLSON

Constituents

Diethyl phthalate

Dimethy~ phtha[ate

2,4- Dinitroioluene

2r6-Dinitrotoluene

Di-n-octyl phtha~ate

1,2-Diphenylhydrazine

Endosulfan I

Endosu~fan II
Endosu~fan sulfate

Endrin

Endrin a[dehyde

F[uoranthene

F~uorene

Heptachlor

Heptach~or epoxide

Hexach~orobenzene

Hexach ~orobutadi ene

Hexachlorocyc lopentadiene

Hexachloroethane

Indeno (1,2,3-cd) pyrene

1sophorone

2-Methy[naphthalene

Naphtha ~ene

2-Naphthy~amine
~-Njtro~ni~ine

3- Nitroani~ine

4- Nitroani~ine

N itrobenzene

n-Nitrosodimethy [amine

n-Nitrosodi pheny~amine

N-Nitrosodi -n-propylamine

Phenanthrene

Pyrene

1,2,4 -Trichlorobenzene

4- Chloro-3-methy~ pheno~

2-Ch(oropheno~

2,4- Dich~oropheno~

2,4- Dimethylpheno~

2,4- Dinitropheno[

2-Methyl -4r6-dinitrophenol

2-Methy Lphenol

3- & 4-Methyl phenol

Analysis

Results

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

3.4

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Reporting

Units

~g/L

kg/L

~g/L

pg/L

#g/L

/.cg/L

&g/L
~g/L -.

pg/L

pgl L

pgl L

#g/L

&g/ L

~g/L

&g/L

kgl L

yg/L

fig/L

#g/L

bg/L

iL9/L

bg/L

#g/L

pg/L

fig/L

#g/L

#g/L

~g/L

~g/L

kg/ L

&g/L

bg/L

pg/L

~g/L

pg/L

bg/L

pg/L

kg/L

#g/L

&g/L

hg/L

pg/L

Practical

Quantitation

Limit

2.

2.

2.

2.

2.

2.

10.
10.

3.
2.
10.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
20.
2.
2.
5.
2.
2.
2.
2.
2.
2.
2.
5.
2.
2.
2.
10.
10.
2.
2.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

Code

4050
4150
4250
4300
4350
4400
4450
4500
4550
4600
4650
4750
4800
4950
5000
5050
5100
5150
5200
5300
5400
5740
5800
5805
5990
5992
5994
6000
6150
6200
6250
6850
7100
8500
2250
2350
3750
4100
4200
5700
5730
5734

Allresultlistedinthisreportarefortheexclusiveuseofthesubmittingparty,BC Laboratories,Inc.assumesno responsibilityforreportalteration,detachmentorthirdparryinterpretation.

4100AtiasCouR*Bakenfield,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



DBC Laboratories, Inc.

Base Neutral and
Organic

Acid Extractable
Analysis

Page 3

(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABORATORY Date Reported: 09/10/2001
P.o. BOX 808, L528 ~p,,~~~c@L~~ Date Received:
LIVERMORE, CA 94551
Attn: ERD DMG, L-528 000-0000 e?- ‘aboratow NO’:;!;;;;;::

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET1-12M, 08/29/2001 @ 15:05, NED
BORGLIN/TINA CARLSON

Constituents

2- Nitrophenol

4- Nitropheno~

Pentach~orophenol

Pheno~

2,4,5 -Trichlorophenol

2J4,6-Tri chloropheno~

2- PicO~ine

Analysis

Results

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Reporting

Units

,ug/L

~g/L

kgl L

~g/L

bg/L

WI-

/.@L

Practica[

Quantitation

Limit

2.

2.

10.
2.
5.
5.
10.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

6050

6100

6400

6900

8745

8750

7120

Surrogates

2-Fluorophenol
Phenol-d5
Nitrobenzene -d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
d14-Terphenyl

Quality Control Data

California D.O.H.S. Cert. #1186

Stuart G. Buttram u \

Department Supervisor

% Recoverv Control Limits

46. 21-100
34. 10-94
92. 35-114
85. 43-116
78. 10-123
80. 33-141

AlI:esdllistedinthisreportarefortheexclusiveuseofthesubmittingparty,BC Laboratories,Inc.assumesno responsibilityforreportalteration,detachmentorthirdpartyinterpretation

4100AtiasCourt*Bakersfield,CA933!)8*(66l)327-49l1*Fax(661)327-1918*www.bclabs.com



DBC Laboratories, Inc.

Base Neutral and
Organic

Acid Extractable
Analysis

(EPA Method 8270)

LAWRENCE LIVEF?MORE NATIONAL LABORATORY
P.O. BOX 808, L528
LIVERMORE, CA 94551
.~.ttr.: ERD DMG, L-528 000-0000 ...-.

!:.:. 2. ,-:.,,-..--:
Project Number: UNICARD
COC Number: ZJ014 3(20- CKQ-0S6

Sampling Location: LAKE DAVIS
Sample ID: 3X056-DET2-12M
Sample Matrix: AQ - Aqueous
S&nple Collected By: NED BORGLIN/TINA CARLSON

Date Reported:
Date Received:
Laboratory No.

Date Collected:
Date Extracted:
Date Analyzed:
Extract Method:

Method:
Analyst:

Dilution Used:
Instrument ID:

Page 1

09/10/2001
08/29/2001
01-09890-5

08/29/2001 @ 15:12
08/30/2001
09/06/2001
3510
8270
SKC
1
MS-B2

Constituents

Acenaphthene

Acenaphthylene

A[drin

Ani[ine

Anthracene

Benzidine

Benzo (a) anthracene

Benzo (b) fluoranthene

Benzo (k) f~uoranthene

Benzo (a) pyrene

Benzo (ghi ) pery~ene

Benzoic Acid

Benzy~ a~coho[

Euty L Benzyl phthalate

a[pha-BHC

beta-BHC

de Lta-BHC

gamma-BHC

bis(2-ch loroethyl)ether

bis(2-ch Loroethoxy)methane

bis(2-ch loro-l -methy Lethy L)

bi~(2-ethy lhexyl)phtha Late

4-Bromopheny[ phenyl ether

f+-Ch[oroani Line

2-ChLoronaphtha Lene

4- CnLoropheny L phenyl ether

Chrysene

4,4-DDDI

4,4-DDE’

4,4-DDT’

Dibenzo (a,h) anthracene

Dibenzofuran

Di-n-buty L phthalate

1,2-D ich Lorobenzene

1,3-Di ch Lorobenzene

1,4-Dich lorobenzene

3,3- Dichlorobenzidine

Die[drin

Analysis

Results

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Reporting

Units

&g/L

fig/L

&g/L

.ug/L

fig/L

&g/ L

&g/ L

,ug/L

kg/ L

fi9/L

#g/L

bg/L

fig/L

bg/L

~g/L

kg/L

kg/ L

~g/L

,ug/L

!.tg/L

pgl L

pgl L

~g/L

pgl L

pg/L

pg/L

fig/L

pg/L

pg/L

pgl L

~g/L

#g/L

bg/L

bg/L

bg/L

&g/L

~g/L

,ug/L

Practical

Quantitation

Limit

2.

2.

2.

5.

2.

20.
2.
2.
2.
2.
2.
10.
2.
2.
2.
2.
2.
2.
2.
2.
2.
5.
2.
2.
2.
2.
2.
2.
3.
2.
3.
2.
2.
2.
2.
2.
10.
3.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

Code

0050

0100

0250

0335

0350

0600

0650

0700

0750

0850

0800

0875

0880

1625

0950

1000

1050

1100

1250

1200

1300

1350-

1613

1975

2300

2425

2600

2900

2950

3000

3150

3175

3250

3300

3350

3400

3450

4000

.411:esultlistedinthisreportarefortheexclusiveuseofthesubmittingparty. BC Laboratories, Inc.assumesno responsibilityforreportalteration,detachmentorthirdpartyinterpretation.

4100AtlasCouri*Bakersfield,CA %308 *(661)327-4911*Fax(661)327-1918*www.bclabs.com



D-BC Laboratories, Inc.

Base Neutral and Acid Extractable
Organic Analysis
(EPA Method 8270)

Page 2

LAWRENCE LIVERMORE NATIONAL LABO~TORY Date Reported:- ;+=,..,....! ‘.1 09/10/2001
P.O. BOX 808, L528

~,.,>,,__).~;.:::2:u!$,—< 08/29/2001
LIVERMORE, CA 94551

~d=L82- :::r::yN:: : 01-09890-5
Attn: ERD DMG, L-528 000-0000

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET2-12M, 08/29/2001 @ 15:12, NED
BORGLIN/TINA CARLSON

Constituents

Diethyl phtha[ate

Dimethyl phthalate

2,4- Dinitr.otoluene

2,6- Dinitrotoluene

Di-n-octy( phthalate

1 ,2- Diphenylhydrazine

Endosulfan I

Endosulfan II
Endosulfan su~fate

Endrin

Endrin a[dehyde

F~uoranthene

F[uorene

Heptach~or

Heptach~or epoxide

Hexachlorobenzene

Hexach lorobutadi ene

Hexach lorocyclopentadi ene

Hexach[oroethane

Indeno (1,2,3-cd) pyrene

Isophorone

2-Methy Lnaphthalene

Naphtha Lene

2-Naphthylamine

2-Nitroani line

3- Nitroani line

4-Nitroani line

N itrobenzene

n-Nitrosodi methyl amine

n- Nitrosodi pheny Lamine

N-Nitrosodi -n-propylamine

Phenanthrene

Pyrene

1,2,4 -Trich Lorobenzene

4-Ch[oro-3-methy lpheno L

2-Ch[orophenol

2,4- Dich Loropheno L

2,4- Dimethy\phenol

2,4- Dinitrophenol

2-Methy[-4,6-di nitropheno L

2-Methy Lphenol

3- & 4-Methyl phenol

Ana~ysis

Results

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

3.9
None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Report ing

Units

#g/L

figlL

kg/L

bg/L

bg/L

&g/L

bg/L

wgl L

#g/L

&g/L

fig/L

fig/L

bg/L

pg/L

#g/L

fig/L

&g/L

bg/L

&g/L

#g/L

.ug/L

pg/L

~g/L

bg/L

#g/L

fig/L

,ug/L

,ug/L

hg/L

&g/L

#g/L

bg/L

&g/L

#g/L

#g/L

kg/L

bg/L

~g/L

#g/L

bg/ L

tig/L

,ug/L

Practicat

Quantitation

Limit

2.

2.
2.
2.
2.
2.
10.
10.
3.
2.
10.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
20.
2.
2.
5.
2.
2.
2.
2.
2.
2.
2.
5.
2.
2.
2.
10.
10.
2.
2.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

4050
4150
4250
4300
4350
4400
4450
4500
4550
4600

4650

4750

4800

4950
5000
5050
5100
5150
5200
5300
5400
5740
5800
5805
5990
5992
5994
6000
6150
6200
6250
6850
7100
8500
2250
2350
3750
4100

4200
5700

5730

5734

AIIresultlistedinthisreportarefortheexclusiveuseofthesubmittingparty,BC Labmatories,Inc.assumesno resp+msibilityforreportalteration,detachmentorthirdpartyinterpretation.

4100AtlasCoun*Bake&ield,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



D13c Laboratories, Inc.
Page 3

Base Neutral and Acid Extractable
Organic Analysis
(EPA Method 8270)

LAWRENCE LIVERJIORE NATIONAL LABORATORY -. ...} Date Reported:
.,.,.;.“=,-’-

09/10/2001
P.O. BOX 808, L528 08/29/2001
LIVERMORE, CA 94551 &@2@@f$*—~L:’z:YN::’ 01-09890-5
Attn: ERE DMG, L-528 000-0000

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET2-12M, 08/29/2001 @ 15:12, NED
BORGLIN/TINA CARLSON

Constituents

2- Nitropheno[

4- Nitrophenol

Pentachloro”pheno~

Phenol

2,4,5 -Trichlorophenol

2,4,6 -Trich~oropheno~

2-PicO~ine

Ana~ysis

Results

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Reporting

Units

,ug/L

wgl L

wgl L

kg/L

wgl L

bg/L

gg/L

Practica[

Quantitation

Limit

2.
2.

10.
2.

5.
5.

10.

LLNL Method

E8270

E8270

E8270

E8270

E8270

E8270

E8270

LLNL

~

6050

6100

6400

6900

8745

8750

7120

Quality Control Data

Surrogates % Recoverv Control Limits

2-Fluorophenol 48.’ 21-100
Phenol-d5 36. 10-94
Nitrobenzene -d5 88. 35-114
2-Fluorobiphenyl 82. 43-116
2,4,6-Tribromophenol 95. 10-123
d14-Terphenyl 97. 33-141

California D.O.H.S. Cert. #1186

*?

Stuart G. Buttram
Department Supervisor

%11resti!tlistedinthisreportarefortheexclusiveuseofthesubmittingparty.BC Labwarories,Inc.assumesno responsibilityforreportalteration,detachmentorthirdpartyinterpretation.
4100AtlasCourt*Bakersfield,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com
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D13c’ Laboratories,
Explosive Residues
(EPA Method 8330)

LAWRENCE LIVERMORE NATIONAL LABOPViTORY Date Reported: 09/07/2001
P.O. BOX 808, L528 Date Received: 08/29/2001
LIVER&TORE, CA 94551 -,_..,,:.:T.,::t,!_’-y Laboratory No.: 01-09890-1
-qttn : ERD DMG, L-528

Project Number:
COC Number:
Sampling Location:
Sample ID:
Sample Depth:
Sample Matrix:
Sample Collected By:

UNICARD Date Collected:
ZJ014 Date Extracted:
LAKE DAVIS Date Analyzed:
3X056-BLK1-BLE Extract Method:

Method:
BW - Blank water Analyst:
TINA CARLSON/NED BORGLIN Dilution Used:

Instrument ID:

Page 1

08/29/2001 @ 11:00
09/05/2001
09/06/2001
8330
8330
LAw
1.0
LCO02

Constituents

PETN

Practica L

Analysis Reporting Quantitation LLNL

Results Units Limit LLNL Method *

None Detected WL 5.0 E8330:PETN 6410 *

Flag Explanations:
* = Note: Sample analyzed by CLS Labs.

California D.O.H.S. Cert. #1186

Stuart G. Buttram
Department Supervisor

All result listed in this report are for the e~clusive use of the submitting party, BC Laboratories, Inc. assumes no responsibility for report alteration, detachment or third pany interpretation.

4100AtlasCourt*Bakersfield,CA93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



B Laboratories,Inc.

LAWRENCE LIVERMORE NATIONAL LABORATORY
P.O. BOX 808, L528
LIVERMORE, CA 94551
Attn : ERD DMG, L-528 000-0000

Page 1

Explosive Residues
(EPA Method 8330)

Project Number: UNICARD
COC Number: ZJ014 , ,,7.~[.!}:j~,z:---.-!.
Sampling Location: LAKE DAVIS
Sample ID:

“J&-txz
3X056-BLK2-B~–-–———

Sample Depth:
Sample Matrix: BW - Blank water
Sample Collected By: NED BORGLIN/TINA CARLSON

Date Reported: 09/07/2001
Date Received: 08/29/2001
Laboratory No.: 01-09890-2

Date Collected:
Date Extracted:
Date Analyzed:
Extract Method:

Method:
Analyst:

Dilution Used:
Instrument ID:

08/29/2001 @ 11:15
09/05/2001
09/06/2001
8330
8330
LAw
1.0

LCO02

Practical
Analysis Reporting Quantitation LLNL

Constituents Results Units Limit LLNL Method _Code

PETN None Detected WL 5.0 E8330:PETN 6410 *

Flag Explanations:
* . Note: Sample analyzed by CLS Labs.

California D.O.H.S. Cert. #1186

Stuart G. Buttram
Department Superviso

AI] result listed in this report are for the exclusive use of the submitting party, BC Laboratories, Inc. assumes no responsibility for report alteration, detachment or third party interpretation

4100 Atlas Court *Bakersfield, CA 93308*(661)327-49 11*Fax(661)327-1918*www.bclabs.com
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0independentTESTING,FORENSICSCIENCE,AND ENVlRONMENTALANALYSES —-m Established1931
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14201FRANKLIN AVENUE ‘“

REPORT “ – TUSTIN, CALIFORNIA 92780-7008
(714) 730-6239 FAX (714) 730-6462

w truesda[l com

CLIENT: BC Laboratories LAB. NO.: 602795

4100 Atlas Court REPORT DATE: 9/1 3/01

Bakersfield, CA 93308 DATE(S) SAMPLED: 8/29/01

ATTN: Kim Halbrook DATE RECEIVED: 8/30/01

SAMPLE DESCRIPTION: See below DATE(S) EXTRACTED: 8/31/01

INVESTIGATION: Formaldehyde by EPA Method 8315F DATE(S) ANALYZED: 9/4/01

INSTRUMENT ID: Shimadzu HPLC A ANALYST(S): DW/RP

RESULTS SUMMARY
Lab COC #10524

Number Sample ID/ Desc Time

602795-1 01-09890-1 11:00

602795-2 01-09890-2 11:15

602795-3 01-09890-3 15:05

602795-4 01-09890-5 15:12

602795 -MB

Detection Limits for Reporting (DLR):

Method Detection Limits (MDL):

Formaldehyde

~

ND

ND

ND

ND

ND

15

10

ug/L = Micrograms per Liter (ppb)

Initial Final Dilution

Vol(ml\ Vol(ml\ Factor

100 10 1

100 10 1

100 10 1

100 10 1

100 10 1

Respectfully Submitted,
TRUESDAIL LABORATORIES, INC.

&J$z-
Project Manager, Environmental Sciences

This report applied onlyto the sample! or samples, investigated and is not necessarily indicative of the quality or rendition of apparently identicalor
similar products. As a mutual protectionto clients, the public,and these laboratories, this report is submitted and accepted for the exclusive use of
the clientto whom it is addressed and uponthe conditionthat it is notto be used, inwhole or in part, inany advertising or publicitymatter withoutprior
writtenauthorizationfromthese laboratories.



Subcontract Lab:

Report To:

Bill To:

SUBCONTRACT

CLS (CLSZZ)
3249 FITZGERALD ROAD
RANCHO CORDOVA, CA 95742
Attn: Mark Smith
Phone: 916-638-7301
FAX : 916-638-4510

BC Laboratories
4100 Atlas Court
Bakersfield,, CA ,933Q8
Attn: $.m ycuLbP,o L<
Phone: 661-327-4911

BC Laboratories

CHAIN OF CUSTODY Page 1

4100 Atlas Court
Bakersfield, CA 93308
Attn: Accounts Pavable

TAT,~ ‘
Sample Sample Sample Requested Tests

Sample ID Matrix Date Time ~

01-09890-1 Blank Wate 08/29/2001 11:00 x
01-09890-2 BW - Blank 08/29/2001 11:15 x

- - - - - - - - - - -- - - - - ----- --- - - - - - - - - - - - - - - - -- --- - - -- - - - - - -- - ---- - - -- - - -- --

Requested Tests Legend

91 GC-8330W-PETN

Note:
32CL ;,.r

please do not subcontract any test without obtaining approval J

from an authorized representative of BC laboratories.

Comments:
PLEASE NOTIFY KIM HALBROOK IF TURN AROUND TIME CANNOT BE MET.
please fax rush samples’ results ASAP to Kim HaLbrook! !!.
REPORT DILUTION FACTOR, INSTRUMENT I.D., DATE EXTRACTED &’ANALYZED

i.ANALYSTS (3)INITIAIJS,MB, MS/MSD,-”AND LCS REPORTS ON FINAL REPORT

By:

By:

By:

By:

By:

By:

By:

By:

Relinquished

Received
‘“- =

Relinquished

Received

Relinquished

Received

Relinquished

Received



CALIFORNIALABORATORYSERWCES

BC Laboratories
4100 Atlas Court
Bakersfield, Ca 93308

Environmental7.
Chemistry =

09/07/2001

Attention: Kim Halbrook

Reference: Analytical Results

Project Name: CLS ID No.: T1225

Project No.: 01-09890 CLS Job No.: 841225
Date Received: 08/31/2001

Chain Of Custody: NO NUMBER

The following analyses were performed on the above referenced project:

No. of Turnaround
Samples Time Analysis Description

2 5 Days Expanded QC

2 5 Days 8330PETN

Sample Receiving Exception Report: COC shows TAT as ASAP. Per Kim Holbrook,
TAT should be 5 day or sooner. Logged as 5 day.

Hold Times-Acceptable.
Method Blank/Trip Blank Results-Acceptable.
Laboratory Control Samples-Acceptable.
Matrix Spike/Matrix Spike Duplicate-Acceptable.
Calibrations-Acceptable.

These samples were received by CLS Labs in a chilled, intact state and
accompanied by a valid chain of custody document.

Calibrations for analytical testing have been performed in accordance to and
pass the EPA’s criteria for acceptability.

Analytical results are attached to this letter. Please call if we can
provide additional assistance.

Sincerely,

%.–/ / ti~

James Liang, Ph.D.
Laboratory Director

3249 Fitzgerald Road Rancho Cordova,CA 95742 800-638-7301 916-638-7301 Fax:916-638-4510



CALIFORNIALABORATORYSERWCES Environmental:iChemistry “

Analysis Report: PETN

Client: BC Laboratories — Project No.: 01-09890
4100 Atlas Court Contact: Kim Halbrook
Bakersfield, Ca 93308 Phone: (661)327-4911

Project:

Date Sampled:
Date Received:

Date Extracted:
Date Analyzed:
Date Reported:
Client ID No.:

Lab Contact: James LIan9
Lab ID No.: T1225-lA

08/29/2001 Job No.: 841225
08/31/2001 COC Log No. : NO mER
09/05/2001 Batch No.: EO1O94
09/06/2001 Instrument ID: LCO02
09/07/2001 Analyst ID: LAURAW
01-09890-1 Matrix: BW

01-09890-1

Results . Rep. Limit Dilution
Analyte Code (ug/L) (ug/L) (factor)

PETN 6410 ND 5.0 1.0

ND . Not detected at or above indicated Reporting Limit

—.

3249 FitzgeraldRoadRanchoCordova,CA 95742 916-638-7301 Fax:916-638-4510

SEP I 22001



OIJFORNIA~ABoMToRY ~ERwcEs Ihi.rontnental “1
Chemistry “

Analysis Report: PETN

Client:

Project:

BC Laboratories Project No.: 01-09890
4100 Atlas Court Contact: Kim Halbrook
Bakersfield, Ca 93308 Phone: (661)327-4911

Lab Contact: James LIang
Lab ID No.: T1225-2A

Date Sampled: 08/29/2001 Job No.: 841225
Date Received: 08/31/2001 COC Log No. : NO mER

Date Extracted: 09/05/2001 Batch No. : EO1O94
Date Analyzed: 09/06/2001 Instrument ID: LCO02
Date Reported: 09/07/2001 Analyst ID: LAURAw
Client ID No.: 01-09890-2 Matrix: BW

01-09890-2

Results Rep. Limit Dilution
Analyte Code (ug/L) (ug/L) (factor)

PETN 6410 ND 5.0 1.0

ND = Not detected at or above indicated Reporting Limit

3249 FitzgeraldRoad Rancho’~ordova,CA 95742
IJuHbhl,AF

~
LA>>

916-638-7301 Fax:916-638-4510



Analysis Report: PETN

Client: BC Laboratories
4100 Atlas Court
Bakersfield, Ca 93308

Project:

Date Extracted: 09/05/2001
Date Analyzed: 09/06/2001
Date Reported: 09/07/2001

Environmental,d
Chemistry

Project No.: 01-09890
Contact: Kim Halbrook

Phone: (661)327-4911

Lab Contact: James LIang
Lab ID No.: T1225

Job No.: 841225
C’OC Log No. : NO NUMBER

Batch No.: EO1O94
Instrument ID: LCO02

Analyst ID: LAURAW
Matrix: BW

METHOD BLANK

Reporting
Results Limit

Analyte Code (ug/L) (ug/L)

PETN 6410 ND 5.0

~ = Not detected at or above indicated Reporting Limit

3249 FitzgeraldRoad Rancho~o%ova,CA 95742
L. b LMF A

~ ““916-638-7301 Fax:916-638-4510



Analysis Report: PETN

Client:

Project:

Environmental@
Chemistry

BC Laboratories project No.: 01-09890
4100 Atlas Court Contact: Kim Halbrook
Bakersfield, Ca 93308 Phone: (661)327-4911

Date Extracted:
Date Analyzed:
Date Reported:

Lab Contact: James LIang
Lab ID No.: T1225

09/05/2001 Job No.: 841225
09/06/2001 COC Log No. : NO NUMBER
09/07/2001 Batch No.: EO1O94

Instrument ID: LCO02
Analyst ID: LAURAW

Matrix: BW

Matrix Spike: 01-09890-2

Observed MS
Cone. MS Cone. Recovery Lower Spec Upper Spec

Analyte Code (ug/L) (ug/L) (percent) (Limit) (Limit)

PETN 6410 21.8 20.0 109’ 60 140

Matrix Spike Duplicate: 01-09890-2

Observed MSD
Cone. MSD Cone. Recovery Lower Spec

Analyte Code (ug/L)
Upper Spec

(ug/L) (percent) (Limit) (Limit)

PETN 6410 22.3 20.0 112 60 140

RELATIVE % DIFFERENCE

Relative
Percent
Difference Lower Spec Upper Spec

Analyte Code (percent) (Limit) (Limit)

PETN 6410 3“ o 30

f-a n~q FT,DP ~??.+di tat i rm/Re~er 1 3

3249 FitzgeraldRoad RanchoCordova,CA 95742 800-638-7301 91;:638-7301 Fax:916-638-4510



Analysis Report: PETN

Client: BC Laboratories
4100 Atlas Court
Bakersfield, Ca 93308

Project:

Date Extracted: 09/05/2001
Date Analyzed: 09/06/2001
Date Reported: 09/07/2001

Environmentalj.
Chemistry m

Project No.: 01-09890
Contact: Ki.rn Halbrook

Phone: (661)327-4911

Lab Contact: James LIang
Lab ID No.: T1225

Job No.: 841225
C’OC Log No. : NO NUMBER

Batch No.: EO1O94
Instrument ID: LCO02

Analyst ID: LAURAW
Matrix: BW

LAB CONTROL SAMPLE

Observed LCS
Value LCS Cone. Recovery Lower Spec

Analyte
Upper Spec

Code (ug/L) (ug/L) (percent) (Limit) (Limit)

PETN “ 6410 21.9 20.0 110 60 140

c
3249 FitzgeraldRoadRancho~o%ova,C~

MMP
cc$~?di’10”’~~e$id~d38-7301 Fax:916-638-4510



M LABORATORIES INC. ~ ~ -0 V’c 7~ SAMPLE RECEIPT FORM Rev. FIo.7 10103100 Page J_ Of.=

submission R $/ - Project Cock: 7% 13atch#

SHIPPING INFORMATION SHIPPING CONTAINER

Federal Express ❑ UPS ❑ Hand Ddvery ❑ be u-lest

>

Y
None ❑

BC Lab FkM SerWice Other ❑ [Specify) %x ❑ Other ❑ {Specify)

Ail san-ipk received? Yes< No ❑ Allsamplescontahsmshtact?Yw@ No•l Dascripticm{s) match~oc? ~~~ ~~ ❑

~I 1

~1
&Q~ k%e~iwe~ Ice CX7est ID Date/TTrne Ice Chest ID Date/Time

I

%&

Temperature: I “C Temperature: ‘e

j Thewnorrreter !D: Thermometer ID: _
Es

Arra!ysthit

❑ NO ‘ Emissivity Emissivity
Container Container

L
SAMPLE NUMBERS

S.4PAPUECONTAINEFiS

QT GENERAL MINERAu GENERAL PHYSICAL

P? PE UNPRESERVED

=.-1 .-AL-



\
BC LABORATORIES INC. SAMPLE RECEIPT FORM

/
Rev. No.7 70103100 Page_Q+?f~

Submission #: Olfx%m Project Code: TB Batch #
I

-J!

SHIPPING INFORMATION SHIPPING CONTAINER
Federal Express ❑ UPS ❑ Hand Delivery •l Ice Ches~

F

None ❑

BC Lab Field Service Other •l (Specify) Box ❑ Other ❑ (Specify)

PQd

Refrigerant: ice~ Blue Ice ❑

?
Custody Seals: l.c<’Christ U“ ‘..;’:.’

“%?’’;?.. ;:.: :.’.....’ ‘
@ildi7 %3’ ‘rJ w’.

P ES ❑ NO

SAMPLE CONTAINERS

)T GENERAL MINERAU GENERAL PHYSICAL

~T PE UNPRESERVED

~

I

‘IASTIC BAG

All samples containers intact? Ye-No •l
/

Ice Chest ID Date/Time
Temperature:

g

“c /

Thermometer ID: Analyst hit

Emissivity I

Container

Description(s) match COC? Yk on

Ice Chest ID
Temperature: ‘c

Thermometer ID: Analyst Init

Emissivity

+--QComments: - h“ ! bkwlk? . d [a kid ‘+”/3 u
Sample Numbering Completed By~N I Datefnme: rx?.kfl 1A 1 [F:\wPao\LAs.oocs\FoRMs\sAMREc2.wPol

~ Wvf%/\
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/(j-c\-o\Todays Date:

DATA QUALIFIER FLAG FORM

Circle the appropriate qualifier flags and fill out information below.

Flag Definition
B Analyte found in method blank

F

G

.0I J

L

o

R“

s
T

Analyte found in field blank, trip blank, or equipment blank

Quantitated using fuel calibration, but does not match typical fuel fingerprint.

Surrogate recoveries were outside of QC limits.

The analyte was positively identified; he associated numerical value is the approximate

.4.

concentration of the analyte in the sample.

Spike accuracy not within control limits.

D~plicate spike or sample precision not within control limits.

Sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. The presence or absence of the analyte cannot be
verified.

The analytical results from this sample are suspect.

Analyte is tentatively identified compound; result is approximate.

aLaboratory Code: (circle one B ‘ CN, TN, GE, QR or othe~

QC Chemist Initials: NB EBXW

Analyte(s)/Code: ~~>( ~+$WkKq~ ~ #k -Wu&&

—

Explanation (check one or fill in):

[1
[1
[1
[*

Ins~fficient sample for spike. [ ] in method blank.

Matrix interference. . [ ] LCS validates methodology.

High concentration of in spiked sample.

Other/comments:~ sso~i~% ~ SW\& +b& >qc L
i)

Log Number of Affected Samples: ~[- oq~gy-[

For Data Management Use Only:

Entered: Initials Date:

Elect. Confined: Initials: Date:

LastRevised:April13,1999by VRD



DATA QUALIFIER FLAG FORM

Circle the appropriate qualifier flags and fill out information below.

Flag Definition
B Analyte found in method blank

F

G

I

J

i!)
o

R“

s
T

Analyte found in field blank, trip blank, or equipment blank

Quantitated using fuel calibration, but does not match typical fuel fingerprint.

Surrogate recoveries were outside of QC limits.

The analyte was positively identified; &e associated numerical value is the approximate

. ..

concentration of the analyte in the sample.

Spike accuracy not within control limits.

D~plicate spike or sample precision not within control limits.

Sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. The presence or absence of the analyte cannot be
verified.

The analytical results from this sample Me suspect.

Analyte is tentatively identified compound result is approximate.

Laboratory Code: (circle one , TN, GE, QR or othec

QC Chemist Initials: NB Requested Analysis: t 83ts

Analyte(s)/Code: c+%%)
u

Explanation (check one or fill in):

P

Insufficient sample for spike. ~ [ ] in method blank.

] Matrix interference. . ~ LCS validates methodology.w~ I LL\~

[ ] High concentration of in spiked sample.

~ Other/cements: ~-0 **s> ~f~ - 8MJ .v

Log Number of Affected Samples: ( -09 %81 -[ -A ‘

For Data Management Use Only:

Entered: Initials Date:

Elect. Confirmed: Initials: Date:

LastRevised:April13, 1999 by VRD
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DBc Laboratories, Inc.
Base Neutral and Acid Extractable

Organic Analysis
(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABORATORY Date Reported: 09/10/2001
P.O. BOX 808, L528 Date Received: 08/29/2001
LIVERMORE, CA 94551 Laboratory No.: 01-09889-1
Attn: ERD DMG, L-528 000-0000

Project Number: .
COC Number:
Sampling Location:
Sample ID:
Sample Matrix:
Sample Collected By:

Page 1

UNICARD ~l+j~ ;~ :~;+~~y: Date Collected: 08/29/2001 @ 16:53
ZJ014 300-E%?.Q.W Date Extracted: 08;30;2001
LAKE DAVIS Date Analyzed: 09/06/2001 @ 01:20
3X056-DET1-120M Extract Me\hod: 3510
Aqueous Method: 8270
TINA CARLSON/NB Analyst: SKC

Dilution Used: 1
Instrument ID: MS-B2

Constituents

Acenaphthene

Acenaphthylene

ALdrin

Ani[ine

Anthracene

Benzidine

Benzo (a) anthracene

Benzo (b) f~uoranthene

Benzo (k) f~uoranthene

BenzO (a) pyrene

Benzo (ghi) perylene

Benzoic Acid

Benzy~ a~coho~

Butyl Benzy~ phtha~ate
a~pha-BHC

beta-BHC

de~ta-BHC
gamma-BHC
bis(2-ch Loroethy~)ether

bis(2-ch loroethoxy)methane

bis(2-ch loro-l -methyl ethy L)
bis(2-ethy [hexy~)phtha(ate
4- Brornophenyl phenyl ether

4- Ch[oroani line

2- ChLoronaphtha Lene

L- Chtorophenyl pheny~ ether

Ch rysene

4,4-DDDI

L,4-DDEI

4,4-DDTI

Dibenzo (a, h) anthracene

Dibenzofuran

Di-n-buty L phthalate

1, 2-D i ch lorobenzene

1 ,3-D i ch lorobenzene

1 ,4-D i ch [orobenzene

3,3- Dich~orobenzidine

Die[drin

Analysis

Results

None Detected
None Detected
None Detected
None Detected
None Detected

None Detected
None Detected

None Detected
None Detected

None Detected
None Detected

15.

None Detected

None Detected

None Detected

None Detected

None Detected
None Detected
None Detected

None Detected

None Detected

34.
None Detected

None Detected
None Detected

None Detected
None Detected

None Detected

None Detected

None Detected

NoneDetected
None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Report i ng

Units

kg/L
kg/L
wgl L
/Lg/L

&g/L
&g/L

~g/L

pg/L
ug/L

#g/L

~g/L

&g/L

hg/L

pg/L
kg/L

bg/ L
~g/L

#g/L
&g/ L

wg/ L
/.Lg/L

#g/L
pg/L

/.Lg/L
&g/L
bg/L
,ug/L

kg/L

hg/L

~g/L

&g/L

~g/L

,ug/L

#g/L

~g/L

fig/L

bg/L

pg/L

Pratt ical
Quantitation

Limit

2.
2.
2.
5.

2.
20.

2.

2.

2.

2.

2.

10.

2.

2.
2.

2.

2.
2.
2.

2.

2.
5.
2.

2.
2.

2.
2.

2.

3.

2.
3.

2.

2.

2.
2.

2.

10.

3.

LLNL Method
E8270
E8270
E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270

LLNL
~
0050
0100
0250
0335

0350

065 D

0700

0750

0800

0875

0880

1625

0950

1000

1050

1100
1250

1200

1300

1350
1613

1975

2300
2425

2900
2950
3000
3150
3175
3250
3300
3350
3400
3450
4000

*2
*2
*2

*2
*2

*2

*2

*2

*2

*2

*2
*2

*2
*2

*2

*2

*2
*2

*2
*2
*2

*2

*2

*2

*2

*2

*2

*2

*2

,411rcsE!I 1isted in this report are for the exclusive use of the submitting party, BC Labmarories, Inc. assumes no resp+msibility for report alteration, detachment or third party interpretation.

4100AtlasCourt*Bakersfield,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



m Laboratories, Inc.
. #

Base Neutral and
Organic

Acid Extractable
Analysis

Page 2

(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABO~TORY . ,-,,,...... Date Reported: 09/10/2001
P.O. BOX 808, L528

,,..-

Boo-z@-o@
Date Received: 08/29/2001

LIVERMORE, CA 94551 Laboratory No. : 01-09889-1
Attn: ERD DMG, L-528 000-0000

Sample Description: TJNICARD, LAKE DAVIS, 3X056-DET1-120M, 08/29/2001 @ 16:53, TINA
CARLSON/NB

Constituents

Diethy[ phthalate

Dimethyl phthalate

2,4- Dinitrotoluene

2,6- Dinitroto(uene

Di-n-octyl phthalate

1 ,2-Dipheny Lhydrazine

Endosulfan I

Endosulfan I I

Endosu Lfan sulfate

Endrin

Endrin aldehyde

F[uoranthene

FLuorene

Heptachlor

Heptach Lor epoxide

Hexachlorobenzene

Hexach Lorobutadiene

Hexach Lorocyc lopentadiene

Hexach Loroethane

Indeno (1,2,3-cd) pyrene

Isophorone

2- Methy[naphtha Lene

~apntha~ene

2- Naphthylamine

2- Nitroani line

3- Nitroani line

4- Nitroani[ine

Nitrobenzene

n- Nitrosodi methyl amine

n- Nitrosodi pheny Lamine

N- Nitrosodi -n-propy(amine

Phenanthrene

Pyrene

1 ,2,4 -Trich Lorobenzene

4- ChLoro-3-methy Lpheno L

2- ChLorophenol

2,4- Dich Lorophenol

2,4- Dimethy Lpheno L

2,4- Dinitropheno L

2- Methy L-4,6 -dinitropheno L

2- Methyl pheno L

3- & 4- Methy Lpheno L

Analysis
Results

None Detected

None Detected

None Detected
None Detected

None Detected
None Detected

None Detected
None Detected
None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected
None Detected

3.5
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected
None Detected

Reporting
Units

fig/L
&g/L
#g/L
!-tg/L

bg/ L
&g/L
bgl L
#g/L
wgl L

#g/L

fig/L
#g/L

Mg/L
kg/L

&g/L
kg/L

bg/L

#g/L
kg/L
&g/L
wgl L

kg/L

wg/ L
&g/L

bg/L

!-Lg/L

pg/L
bg/L

fig/L
~g/L

/.tg/L

&g/L

bg/L

pg/L

pg/L
,ug/L

W L

&g/L

bg/L
~g/L

&g/L
&g/L

Pratt ical
Quantitation

Limit
2.
2.

2.
2.

2.
2.

10.
10.
3.

2.

10.
2.

2.
2.

2.
2.

2.

2.

2.
2.

2.
2.

2.
20.

2.

2.

5.
2.

2.

2.

2.
2.

2.

2.

5.

2.

2.

2.

10.
10.

2.
2.

LLNL Method
E8270
E8270
E8270
E8270
E8270

E8270

E8270
E8270
E8270

E8270

E8270
E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270
E8270
E8270

E8270

E8270
E8270

E8270

E8270

E8270

E8270
E8270

E8270

E8270
E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270
E8270

E8270
E8270

LLNL
Code

4050
4150
4250
4300
4350
4400
4450
4500
4550
4600
4650
4750
4800
4950
5000
5050
5100
5150
5200
5300
5400
5740
5800
5805
5990
5992
5994
6000
6150
6200
6250
6850
7100
8500
2250
2350
3750
4100
4200
5700
5730
5734

*2
*2
*2
*2

*2

*2
*2

*2

*2

*2
*2

*2
*2

*2
*2

*2

*2

*2

*2

*2

*2

*2

*2

*2

*2

*2

*2

*22

*2
*2

All result listed in this report are for the exclusive use of the submitting party, BC Laboratories, Inc. ‘&ssumesno responsibility for report alteration, detachment or third party interpretation.

4100AtlasCoufi*Bakersfield,CA 933!)8*(661)327-4911*Fax(661)327-1918*www.bclabs.com



k+ Laboratories, Inc.

Base Neutral and Acid Extractable
Organic Analysis
(EPA Method 8270)

Page 3

LAVJRENCE LIVERMORE NATIONAL LABORATORY Date Reported: 09/10/2001
P.O. BOX 808, L528 Date Received: 08/29/2001
LIVERMORE, CA 94551 ,,-.,..-,....!.—.. Laboratory No.: 01-09889-1.
At tn: Eti DMG, L-528 000-0000 3~ -E@.0S6

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET1-120M, 08/29/2001 @ 16:53, TINA
CARLSON/NB

Constituents

2- Nitropheno L

4- Nitrophenol

Pentach Lorophenol

Pheno L

2,4,5 -Trich Loropheno L

2,4,6 -Trichlorophenol

~-pi~o[jne

Analysis
Results

None Detected

None Detected
None Detected
None Detected
None Detected

None Detected

None Detected

Report ing
Units

wgl L
#g/L
bg/L
Pg/L
wgl L

#g/L

#g/L

Practical
Quantitation

Limit
2.
2.

10.
2.
5.
5.
10.

LLNL Method
E8270
E8270
E8270
E8270
E8270

E8270

E8270

LLNL
~
6050
6100 *2
6400 *2
6900
8745 *2

8750 *2

7120

Surrogates

2-Fluorophenol
Phenol-d5
Nitrobenzene -d5
2-Fluorobiphenyl
2,4,5-Tribromophenol
d14-Terphenyl

Quality Control Data

% Recoverv Control Limits

42. 21-100
11. io-94

94. 35-114
407. 43-116 *3
290. 10-123 *3
219. 33-141 *3

Flag Explanations:
+-2 . Associated surrogate recovery is low.

Results are affected due to low internal standard response.
*22 . Associated surrogate recovery is low.
*3 = Surrogate recovery not within established limits.

Results are affected due to low internal standard response.
California D.O.H.S. Cert. #1186

@J-’-Q&
Stuart G. Buttram
Department Supervisor

Al! ~e~ul~]i~~edjn thl~~ePoflMe for the e~~]~~ive“K Ofthe~Ubmi~]ng~~~,BcL~b~ra[O~~~,lrl~.aswm~~“~~~~pon~ibiljty forreportdtwatim,detachmentor thirdpaITy iIIt~R%3tiOXI

4100AtiasCourt*Bakersfield,CA 93308*(66i)327-4911*Fsx(661)327-1918*www.bclabs.com



DBC Laboratories, Inc.

Base Neutral and Acid Extractable
Organic Analysis
(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABORATORY
P.O. BOX 808, L528
LIVERMORE, CA 94551
Artn: ERD DMG, L-528 000-0000

Project Number: UNICARD
COC Number: ZJ014

:,..+-;-”,,,.+.-, —.”.’—-’

Sampling Location: LAKE DAVIS -~@”Qsb
Sample ID: 3X056-DET2-120M
Sample Matrix: Aqueous
Sample Collected By: TINA CARLSON/NB

Page 1

Date Reported: 09/10/2001
Date Received: 08/29/2001
Laboratory No.: 01-09889-2

Date Collected:
Date Extracted:
Date Analyzed:
Extract Method:

Method:
Analyst:

Dilution Used:
Instrument ID:

08/29/2001 @ 17:00
08/30/2001

09/06/2001 @ 02:03

3510
8270
SKC
.L
MS-B2

Constituents

Acenaphthene

Acenaphthy Lene

ALdrin

Aniline

Anthracene

Benzidine
Benzo (a) anthracene
Benzo (b) fluoranthene

Benzo (k) f luoranthene

Benzo (a) pyrene
Benzo (ghi ) pery~ene

Benzoic Acid

Benzy( a~coho~

Buty~ Benzyl phthalate

aLpha-BHC

beta-BHC

delta-BHC

gamma-BHC

bis(2-ch Loroethy L)ether

bis(2-ch loroethoxy)methane

bis(2-ch loro-l-methy[ethy L)

bis(2-ethy Lhexyt)phtha Late

4- Bromophenyl phenyl ether

4- ChLoroani tine

2- ChLoronaphthalene

L- ChLoropheny L phenyt ether

Chrysene

4,4-DDD’

L, L-DDE’

4,4-DDTI

Di benzo (a, h) anthracene

Dibenzofuran

Di-n-butyl phtha~ate

1 ,2- Dichlorobenzene

1 ,3-D i ch Lorobenzene

1 ,.4-Di ch Lorobenzene

3,3- Dichlorobenzidine

Die[drin

Analysis
Results

None Detected

None Detected
None Detected
None Detected

None Detected

None Detected
None Detected
None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected
None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected
None Detected

None Detected
None Detected
None Detected

None Detected

None Detected

Report i ng

Units

,ug/L

#g/L
kglL
~glL
ug/L

~glL
bg/L

wg/ L

,ug/L

&g/L
bg/L

kg/L

wg/L

#g/L
~g/L
~g/L

bg/L

~g/ L
bg/ L

fig/ L

bg/L

~g/L
fig/ L

&g/L

wgl L

wgl L

~g/ L

pg/L

yg/L

fig/L
kg/L

ug/L

kg/L
kg/L
Kg/ L

wgl L

#g/L

pg/L

Practical
Quant itation

Limit

2.

2.
2.
5.

2.

20.
2.

2.

2.
2.
2.

10.

2.
2.
2.

2.

2.

2.
2.

2.

2.

5.
2.

2.

2.

2.
2.

2.

3.

2.
3.
2.

2.

2.
2.
2.

10.

3.

LLNL Method

E8270
E8270
E8270

E8270

E8270
E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270

LLNL
~

0050

0100
0250

0335
0350

0600
0650

0700

0750

0850
0800

0875

0880
1625

0950
1000

1050

1100

1250

1200

1300

1350
1613

1975

2300

2425

2600

2900

2950

3000
3150
3175

3250

3300
3350

3400

3450

4000

Al I resu!t listed in this report are for the exclusive use of the submitting pany, BC Laboratories, Inc. assumes no resp+msibility for reportalteration,detachmentor thirdPW intewetation.

4100AtkisCourt*Bakersfield,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



J!9 Laboratories, Inc.

Page 2
Base Neutral and Acid Extractable

Organic Analysis
(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABORATORY Date Reported: 09/10/2001
P.(3.BOX 808, L528 Ttils!sREALLY Date Received: 08/29/2001
LIVERMORE, CA 94551

3G0
Laboratory No.: 01-09889-2

Attn : ERD DMG, L-528 000-0000 -Ew-osb

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET2-120M, 08/29/2001 @ 17:00, TINA
CARLSON/NB

Constituents

Diethyl phtha~ate

Dimethyl phthalate

2,4- Dinitroto Luene

2,6- Dinitroto Luene

Di-n-octyl phthalate

1 ,2- Dipheny(hydrazine

Endosu Lfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrin aldehyde

r~uoranthene

F[uorene

Heptach Lor

Heptachlor epoxide

Hexachlorobenzene

Hexach Lorobutadiene

Hexach Lorocyc lopentadiene

Hexach Loroethane

Indeno (1,2,3-cd) pyrene

I sophorone

2- Methyl naphtha Lene

F:aphtha Lene

2- Naphthy Lamine

2- Nitroani Line

3- Nitroani line

4- Nitroani Line

N i trobenzene

n- Nitrosodi methy[amine

n- Nitrosodi pheny[amine

N- Nitrosodi -n-propy Lamine

Phenanthrene

Pyrene

1,2,4 -Trich Lorobenzene

4- Chloro-3-methy Lpheno L

2- ChLoropheno L

2,4- Dichlorophenol

2,4- Dimethy Lphenol

2,4- Dinitropheno[

2- Methyl -4,6 -dinitrophenol

2- Methy Lphenol

3- & 4- Methyl phenol

Ana~ysis
Resu 1ts

None Detected
None Detected
None Detected
None Detected
None Detected

None Detected
None Detected
None Detected

None Detected
None Detected

None Detected
None Detected

None Detected

None Detected
None Detected
None Detected
None Detected
None Detected

None Detected
None Detected

None Detected

None Detected

3.8
None Detected
None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

Report i ng
Units

pg/L
Pg/ L

wgl L
bg/L

#g/L

/w/L

/@L

iWL

W L

WI-
/@L

W L

/w/L

/WL

/@L

/w/L

w/L

/@L

/WL

/w/L

&g/L

,ug/L

!-tg/L
#g/L

fig/L

#g/L
bg/L
kg/L

wg/ L

kg/ L

fig/L

&g/L

kg/L

#g/ L

&g/L
,ug/L

Kg/L

bg/L

wgl L
/Lg/L

~g/ L

#g/L

Practical
Quant itation

Limit
2.

2.
2.
2.
2.

2.

10.

10.

3.

2.

10.
2.

2.

2.
2.
2.
2.

2.

2.
2.

2.
2.

2.
20.

2.

2.
5.
2.

2.

2.

2.

2.

2.

2.

5.

2.
2.

2.

10.
10.

2.

2.

LLNL Method

E8270
E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270

E8270

E8270
E8270

E8270

E8270
E8270
E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270
E8270
E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

LLNL
QoCJ
4050

4150
4250
4300

4350
4400

4450

4500

4550

4600

4650
4750

4800

4950
5000

5050
5100
5150

5200
5300

5400

5740

5800
5805

5990

5992

5994
6000

6150

6200

6250

6850

7100

8500

2250
2350

3750

4100

4200
5700

5730

5734

p.]!~e~u]~li~~edjn ~hi~~ePoRare for the e~~]u~iveWe of the ~ublyrifiing~a~, BC Lab~~~orie~,ln~, ~SunyeSno~e~pon~ibili~for’repofi alteration,detachmentor thirdpartyinterpretation.

4100AtlasCourt*Bakersfield,CA93308 *(661)327-4911*Fax(661)327-1918*www.bclabs.com



DBC Laboratories, Inc.
Page 3

Base Neutral and Acid Extractable
Organic Analysis
(EPA Method 8270)

LAWRENCE LIVERJ?’IORENATIONAL LABOEUITORY Date Reported: 09/10/2001
P.o. BOX 808, L528 Date Received: 08/29/2001
LIVERMORE, CA 94551 Laboratory No.: 01-09889-2
Attn: ERD DMG, L-528 000-0000 *-gx?:05i

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET2-120M, 08/29/2001 @ 17:00, TINA
CARLSON/NB

Constituents

2- Nitropheno L

4- Nitropheno L

Pentach loro”phenol

Pheno[

2,4,5 -Trich Loropheno L

2,4,6 -Trichlorophenol

2- Pico[ine

Analysis
Results

None Detected
None Detected

None Detected
None Detected

None Detected
None Detected
None Detected

Reporting
l-hits

pg/L

fig/L
#g/L

bg/L

bg/L

kg/L
#g/L

Practical

Quantitation
Limit LLNL Method

2. E8270
2. E8270
10. E8270
2. E8270
5. E8270
5. E8270
10. E8270

LLNL
~
6050
6100

6400
6900

8745
8750
7120

Quality Control Data

Surrogates % Recovery Control Limits

J
2-Fluorophenol 47. 21-100
Phenol-d5 34. 10-94
Nitrobenzene -d5 88. 35-114
2-Fluorobiphenyl 84. 43-116
2,4,6-Tribromophenol 93. 10-123
d14-Terphenyl 95. 33-141

California D.O.H.S. Cert. #1186

P@q f’
Stuart G. Buttram
Department Supervisor

.A1I resu!t listed in this report are for the exclusive use of the submitting party, BC Laboratories, Inc. assumes no responsibility for report alteration, detachment or third party interpretation.

4100AtiasCourt*Bakersfield,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com
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‘- 14201 FRANKLIN AVENUE

REPORT TUSTIN, CALIFORNIA 92780-7008
(714) 730-6239 FAX (714) 730-6462

www.truesdail.com

CLIENT: BC Laboratories LAB. NO.:

4100 Atlas Court REPORT DATE:

Bakersfield, CA 93308 DATE(S) SAMPLED:

ATTN: Kim Halbrook DATE RECEIVED:

SAMPLE DESCRIPTION: See below DATE(S) EXTRACTED:

INVESTIGATION: Formaldehyde by EPA Method 8315F DATE(S) ANALYZED:

INSTRUMENT ID: Shimadzu HPLC A ANALYST(S):

RESULTS SUMMARY

602796

9/1 3/01

8/29/01

8/30/01

8/31 /01

9/4/01

DWIRP

Lab “ COC #1 0525 Formaldehyde initial Final Dilution

Number TimeSample ID/ Desc _ ~ W!I!UU(I!2!)E=!I

602796-1 01-09889-1 16:53 ND 100 10 1

602796-2 01-09889-2 17:00 - ND 100 10 1

602795 -MB ND 100 10 1

Detection Limits for Reporting (DLR): 15

Method Detection Limits (MDL): 10

ug/L = Micrograms per Liter (ppb)

Respectfully Submitted,

TRUESDAIL LABORATORIES, INC.

+&*
Michael Whyte
Project Manager, Environmental Sciences

This report applied only to the samplej or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. Asa mutual protecbon to clients, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.

SEP212001



BC LABORATORIES INC. SAMPLE RECEIPT FORM Rev. No.7 10103100 Page _ i of~

Submission #:

..

Project Code: TB Batch #.

SHIPPING INFORMATION SHIPPING CONTAINER
Federal Express ❑ UPS ❑ Hand Delivery ❑ Ice Chest

P
None ❑

BC Lab Field Service ~ Other !3 (Specify) Box ❑ Other El (SpecifY)

[ II

Refrigerant: Ice- Blue Ice •l None ❑ Other ❑ Comments:

Custody Seals: \lce Chest El 1[ Containers !2 1 None 13 Comments:

Ail samples received? Yes@ No ❑ All samples containers intact? Yes ~No O Description(s) match COC? yes No ❑

COC Received Ice Chest ID
.C-hrne%%!g

Ice Chest ID Datefiime

Temperature:

E.

Temperature: ‘c

@?ES
Thermometer ID: Analyst Init_ Thermometer ID: Analyst Init

•l NO Emissivity Emissivity
/ I Container H bti~ k’)b I Container

SAMPLE NUMBERS
SAMPLE CONTAINERS 1 2

)
a 5 e 7 a 9 *O 19 12 1 2 3 ~ 5 S 7 s 9 10 l? q:

CLTGENERAL MINERAL/ GENERAL PHYSICAL a ‘~
PT PE UNPRESERVED

MFTAI S

F \ \

G I

4QLuI v~A VIAI TEMELUMK {

.OT FPA 4131 41? 7 41R 1
1—... . .-

- .

I i

I ‘- +6 c1 h
I

Al
u ~’? I >1

PT FP~ 5n4
W3 .

* $!

; D ~> XJU
llT FPA ~~n

OT FPA ~Wl~O

QT FPA 575

DT FPA ~7~ ~ ANK
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Comments: 1

Sample Numbering Completed By: cm In Date/Tree:
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Todays Date:S” ~

DATA QUALIFIER FLAG FORM

Circle the appropriate qualifier flags and fill out information below.

Flag Definition

B Analyte found in method blank

F

G

I

J

oT
o

R“

s
T

Analyte found in field blank, trip blank, or equipment blank

Quantitated using fuel calibration, but does not match typical fuel fingerprint.

Surrogate recoveries were outside of QC limits.

The analyte was positively identified; the associated nurnericzd value is the approximate

. ..

concentration of the analyte in the sample.

Spike accuracy not within control limits.

D~plicate spike or sample precision not within control limits.

Sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. The presence or absence of the anal yte cannot be
verified.

The analytical results from this sample - suspect.

Analyte is tentatively identified compound; result is approximate.

oLaboratory Code: (circle one) B N, TN, GE, QR or othec

QC Chemist Initials: NB ,=Reques ed Analysis: ~ $-3\5

Analyte(s)/Code: <&.&h~ [W%)
)

Explanation (check one or fill in):

}1 Ins~fficient sample for spike. “ . . [ 1 in method blank.

[ ] Matrix interference. . [/clI-CSvalidates methodology. ~C5 ( LC~~

[ ] High concentration of in spiked sample.

~ Other/cements: I@ **W ~~ df~

Log Number of Affected Samples: 0(-0? 7+8– (,-% “

For Data Management Use Only:

Entered: Initials Date:

Elect. Confined: Initials: Date:

Last Revised: April 13, 1999by VRD



DATA QUALIFIER FLAG FORM

Circle the appropriate qualifier flags and fill out information below.

Flag - Definition
B Analyte found in method blank

F

G

I

J

o

‘R

s
T

Analyte found in field blank, trip blank, or equipment blank

Quantitated using fuel calibration, but does not match typical fuel fingerprint.

Surrogate recoveries were outside of “QC limits.

The analyte was positively identified; the associated numerical value is the approximate

. ..

concentration of the analyte in the sample.

Spike accuracy not within control limits.

D~plicate spike or sample precision not within control limits.

Sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. The presence or absence of the analyte cannot be
verified.

The analytical results from this sample are suspect.

Analyte is tentatively identified compound; result is approximate.

oLaboratory Code: (circle one BB, CN, TN, GE, QR or othe~

QC Chemist Initials: NB Requested Analysis: jkt~l~~s A
Analyte(s)/Code: 1!* Wlwi% M-5 & (03A5)

Explanation (check one or fill in):

[ ] Ins~fficient sample for spike. [ ]‘ in method blank.

[ .] Matrix interference. . ~ LCS validates methodology.

[ ] High concentration of in spiked sample.

[~ Other/comments: W-S! W O qb & d CCL

Log Number of Affected Samples: ~ ~ - 077 W -\a_~

For Data Management Use Only:

Entered: Initials Date:

Elect. Confirmed: Initials: Date:

Last Revised:April 13, 1999by VRD



Todays Date: lo ‘ol - ~ [

DATA QUALIFIER FLAG FOW

Circle the appropriate qualifier flags and fill out information below.

Flag Definition
B Analyte found in method blank

F

G

I

J

R“

s
T

Analyte found in field blank, tip blank, or equipment blank

Quantitated using fuel calibration, but does not match typical fiel fingerprint.

Surrogate recoveries were outside of QC limits.

The analyte was positively identified; the associated numerical value is the approximate

,.

concentration of the analyte in the sample.

Spike accuracy not within control limits.

D~plicate spike or sample precision not within control limits.

Sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet QC criteria. The presence or absence of the analyte cannot be
verified.

The analytical results from this sample are suspect.

Analyte is tentatively identified compound result is approximate.

oLaboratory Code: (circle one BB CN, TN, GE, QR or othec

QC Chemist Initials: NB E &U70

Analyte(s)/Code: \,[ - bcE

Explanation (check one or fili in):

[ ] Insufficient sample for spike. “ . [ ] in method blank.

[ ] Matrix interference. .
P

LCS validates methodology.

[ ] High concentration of \ in spiked sample.

d~~ Other/comments. wsbyo c *kc L--

Log Number of Affected Samples: O( -07 qkg-( -t-o -3Tf5 “

For Data Management Use Only:

Entered: Initials Date:

Elect. Confined: Initials: Date: .

Last Revised: April 13, 1999by VRD
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DBc Laboratories, Inc.

Base Neutral and
Organic

Page 1
Acid Extractable
Analysis

(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABORATORY
P.O. BOX 808, L528
LIVERMORE, CA 94551
Attn: ERD DMG, L-528 000-0000

~f-’:.s!s ,qr):i-:,,,
Project Number: UNICARD -zo~~
COC Number: ZJ016
Sampling Location: LAKE DAVIS
Sample ID: 3X056-DET1-1200M
Sample Matrix: AQ - Aqueous
Sample Collected By: TINA CARLSEN

—

Date Reported:
Date Received:
Laboratory No. :

Date Collected:
Date Extracted:
Date Analyzed:
Extract Method:

Method:
Analyst :

Dilution Used:
Instrument ID:

09/10/2001
08/30/2001

01-09948-1

08/30/2001 @ 10:53
08/31/2001
09/06/2001 @ 03:30
3510
8270
SKC
1
MS-B2

Constituents

Acenaphthene

Acenaphthy Lene

ALdrin

Ani Line

Anthracene

Benzidine

Benzo (a) anthracene

Benzo (b) f~uoranthene

Benzo (k) f~uoranthene

Benzo (a) pyrene
Benzo (ghi) perylene

Benzoic Acid

Benzy[ a[coho[

Butyl Benzyl phthalate

a[pha-BHC

beta-BHC

de(ta-BHC

gamma-BHC

bis(2-ch loroethyl)ether

bis(2-ch Loroethoxy)methane

bis(2-ch loro-l -methy Lethyl)

bis(2-ethy [hexy L)phthalate

4- Bromopheny L pheny~ ether

L- ChLoroani line

2- ChLoronaphthalene

L- Chtoropheny L pheny( ether

Chrysene

4,4-DDDI

4,4-DDE’

6,4-DDTI

Dibenzo (a, h) anthracene

Dibenzofuran

Di-n-buty L phtha~ate

1, 2-Di ch Lorobenzene

1, 3-D ich Lorobenzene

1 ,4- Dich Lorobenzene

3,3- Dich Lorobenzidine

Die Ldrin

Analysis

Results

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected
None Detected
None Detected
None Detected
None Detected

None Detected
None Detected

None Detected

None Detected

17.
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected
None Detected

None Detected
None Detected

None Detected

Reporting

Units

&g/L

.ug/ L
kg/ L

pgl L

#g/L

bg/L
fig/L

#g/L

kg/L

#g/L
&g/L

&g/L

&g/L
pgl L
yg/L

~g/L
,ug/L

#g/L
#g/L

#g/L

#g/L

pg/ L

#g/L

Fg/L

bg/L

pg/ L
~g/ L

bg/L

#g/L

Kg/L

,ug/L

#g/L
Fg/L

bgl L
#g/L

#g/L

#g/L

ug/L

Practical
Quantitat ion

Limit

2.

2.
2.
5.

2.

20.
2.
2.

2.

2.
2.

10.

2.

2.
2.
2.

2.

2.
2.

2.

2.

5.
2.

2.

2.

2.
2.

2.

3.

2.

3.

2.

2.

2.
2.

2.

10.

3.

LLNL Method
E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270
E8270
E8270
E8270
E8270

E8270
E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270

E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270

LLNL
Code

0050

0100
0250

0335

0350

0600
0650

0700

0750

0850
0800

0875

0880
1625
0950
1000

1050

1100
1250

1200

1300

1350
1613

1975

2300

2425

2600

2900

2950

3000

3150

3175

3250

3300
3350

3400

3450

4000

AllresdllistedinthisrerrortarefortheexclusiveuseofthesubmittingDartY,BC Laboratories.Inc.assumesnoresponsibilityforreportalteration,detachmentorthirdpartyinterpretati
4100AtlasCourl*Bakersflel{,`CA-933O8*(66l)327-49ll*Fax(661)327-i918*www.bclabs.com



33BC Laboratories, Inc.
Page 2

Base Neutral and Acid Extractable
Organic Analysis
(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABORATOR~.+:~ ;~~,-~.:.,__:Date Reported: 09/10/2001
P.O. BOX 808, L528
LIVERMORE, CA 94551
.a.ttn:

~’~’~f%e--- ~~~r~~~NZ~: ~!!~~~~~;~
ERD DMG, L-528 000-0000

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET1-1200M, 08/30/2001 @ 10:53, TINA
CARLSEN

Constituents

Diethy[ phthaiate

Dimethyl phtha[ate

2,4- Dinitrotoluene

2,6- Dinitroto Luene

Di-n-octyt phthalate

1 ,2- Diphenylhydrazine

Endosulfan I

Endosu~fan 11

Endosu Lfan su[fate

Endrin

Endrin al. dehyde

F~uoranthene

F(uorene

Heptach[or

Heptachlor epoxide

Hexach Lorobenzene

Hexach~orobutad iene

Hexachlorocyc [opentadiene

Hexach[oroethane

Indeno (l,2r3-cd) pyrene

Isophorone

2- Methy~naphtha~ene

Naphtha ~ene

2- Naphthylamine

2- Nitroani~ine

3- Nitroani line

4- Nitroani~ine

Ni t robenzene

n- Nitrosodimethyl amine

n- Nitrosodi pheny~amine

N- Nitrosodi -n-propylamine

Phenanthrene

Pyrene

1,2,4 -Trich[orobenzene

4- ChLoro-3-methyl phenol

2- Ch[oropheno[

2,4- Dich[orophenol

2,4- Dimethylphenol

2,~-Dinitropheno~

2- Methy~-4,6-di nitropheno L

2- Methyl pheno[

3- & 4- Methy[pheno L

Analysis
Resu[ts

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

2.1

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

Reporting

Units

Pgl L

Pgl L

Pgl L

bg/ L

kg/L

~g/L

&g/L

Kg/L

&g/L

pg/L

bg/L

&g/L

kg/L

hg/L

Kg/L

bg/L

#g/L

~gl L

Kg/L

pg/L

lg/L

lL9/L

~g/L

.ug/L

pg/L

&9/L

&g/L

kg/L

Kg/L

bg/L

kg/L

/Lg/ L

,ug/L

&g/L

~g/L

/L9/L

kg/ L

fig/L

kg/L

,ug/L

fig/L

#g/L

Practical

Quantitation

Limit

2.

2.

2.

2.

2.

2.

10.
10.

3.
2.

10.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.

20.

2.

2.

5.

2.

2.

2.

2.
2.

2.

2.

5.
2.

2.

2.
10.
10.

2.
2.

LLNL Method

E8270
E8270
E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270
E8270
E8270

E8270

E8270

E8270
E8270
E8270

E8270

E8270

E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

LLNL

Code

K

4150
4250
4300

4350

4400
4450
4500
4550

4600

4650
4750

4800

4950

5000
5050

5100

5150

5200
5300

5400

5740

5800
5805

5990

5992

5994
6000

6150

6200

6250
6850

7100

8500

2250
2350

3750

4100

4200
5700

5730

5734

Al I result listed in this report are for !he exclusive use of the submitting party, BC Laboratories, Inc. Lssumesnores@nsrDilityforreport alteration,detachmentorthirdparty interpretatio
4100AtiasCcmrt*Bakersfield,C.A93308*(66l)327-49ll*Fax(661)327-1918*www.bclabs.com



&E)-Laboratories, Inc.

Base Neutral and Acid Extractable
Organic Analysis
(EPA Method 8270)

Page ‘ 3

LAWRENCE LIVERMORE NATIONAL LABORATORY Date Reported: 09/10/2001
P.O. BOX 808, L528 i,--,!s>,~-,---,’?:’>,,~-.-.,LLDate Received: 08/30/2001
LIVERMORE, CA 94551” &@-~~~.~5-& Laborato~ No-: 01-09948-1
Attn: ERD DMG, L-528 000-0000 . —.

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET1-1200M, 08/30/2001 @ 10:53, TINA
CARLSEN

Constituents

2- Nitrophenol

4- Nitrophenol

Pentachloropheno~

Pheno~

2r4,5-Trich loropheno(

2,4,6 -Trich~oropheno~

2- PicOl. ine

Ana~ysis
Results

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected
None Detected

Reporting
Units

wgl L

pg/ L

~g/ L

pgl L
pgl L

pg/ L

/Lg/ L

Practica~
Quantitation

Limit

2.
2.

10.

2.

5.

5.
10.

LLNL Method
E8270

E8270

E8270
E8270

E8270

E8270
E8270

LLNL

~

6050

6100

6400

6900

8745

8750

7120

Surrogates

2-Fluorophenol
Phenol-d5
Nitrobenzene -d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
d14-Terphenyl

Quality Control Data

California D-O-H-S. Cert. #1186

@’JJ$f
Stuart G. Buttram
Department Supervisor

% Recoverv Control Limits

21-100

37. 10-94

90. 35-114
85. 43-II-6

76. 10-123
82, 33-141

All:esdllistedin this report are for !he exclusive use of the submitting party, BC Laboratories, Inc. assumes no responsibility for report alteration, detachment or third party interpretation.

4100.AtlasCourt*Bakersfield,CA 93308*(66!)327-4911*Fax(661)327-1918*www.bclabs.com



B Laboratories, Inc.

Page 1
Base Neutral and Acid Extractable

Organic Analysis
(EPA Method 8270)

LAWRENCE LIVERMORE NATIONAL LABO~TORY Date Reported: 09/10/2001
P.O. BOX 808, L528 Date Received: 08/30/2001
LIVERMORE, CA 94551 Laboratory No.: 01-09948-2
Attn: ERD DMG, L-528 000-0000

_l.3:qa r,, ,,,/,
Project Number: UNICARD

,.

COC Number: ZJ016 &-..&;zi.. ;:::;:;:::%
Sampling Location: LAKE DAVIS Date Analyzed:
Sample ID: 3X056-DET2-1200M Extract Method:
Sample Matrix: AQ - Aqueous Method:
Sample Collected By: TINA CARLSEN Analyst:

Dilution Used:
Instrument ID:

08/30/2001 @ 11:00
08/31/2001
09/06/2001 @ 04:14
3510
8270
SKC
1
MS-B2

Constituents

Acenaphthene

Acenaphthylene

A~drin

Ani Line

Anthracene

Benzidine

Benzo (a) anthracene

Benzo (b) ftuoranthene

Benzo (k) f~uoranthene

Benzo (a) pyrene

Benzo (ghi) perylene

Benzoic Acid

Benzy[ a[cohol

Buty~ Benzy~ phtha~ate

a~pha-BHC

beta-BHC

de~ta-BHC

gamma-BHC

bis(2-ch ~oroethy~)ether

bi s(2-ch ~oroethoxy)methane

bis(2-ch (oro-l-methylethyl)

bis(2-ethy ~hexyl)phtha Late

f+- Bromophenyl pheny[ ether

L- Ch[oroani line

2- Chloronaphtha~ene

4- Chloropheny~ pheny~ ether

Chrysene

4,4-DDD’

4,4-DDE’

L,4-DDT!

Dibenzo (aJh) anthracene

Dibenzofuran

Di-n-butyl phthalate

1, 2-Di ch ~orobenzene

1 ,3- Dich Lorobenzene

1 ,4-Dich lorobenzene

3,3- Dich Lorobenzidine

Dieldrin

Analysis
Results

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected

None Detected

None Detected
None Detected

None Detected
None Detected

None Detected
None Detected

None Detected
None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected
None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

Report.i ng
Units

,ug/L

pg/ L
#g/L

#g/L

Fg/L

&g/L
fig/L

~g/L

Fg/L

~g/L
&g/L

Fg/L
kg/L

Pgl L
&g/L

pgl L

bg/L

m
wgl L

pgl L

~g/L

#g/L

#g/L

#g/L

kg/L

Kg/L
gg/L

#g/L

kg/ L

bg/L
kg/L

fig/L
&g/L

&g/L

/.tg/L

ug/L

&g/L

ug/L

Practical
Quantitat ion

Limit

2.
2.
2.
5.
2.
20.
2.
2.
2.
2.
2.
10.
2.
2.
2.
2.
2.
2.
2.
2.
2.
5.
2.
2.
2.
2.
2.
2.
3.
2.
3.
2.
2.
2.
2.
2.
10.

LLNL Method
E8270

E8270
E8270

E8270

E827D

E8270
E8270

E8270

E8270
E8270
E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E827D

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270
E8270

E8270
E8270

E8270
E8270

LLNL
Code

0050
0100
0250
0335
0350
0600
0650
0700
0750
0850
0800
0875
D880
1625
0950
1DOO
1050
1100
1250
1200
1300
135D
1613
1975
2300
2425
2600
2900
2950
3000
3150
3175
3250
3300
3350
3400
3450

3. E8270
All resu!t listed in this report are for the exclusive use of the submitting parIY, BC Laboratories, Inc. assumes no responsibility for report alteration, detachment or third party interpretation.

4000

4100.AtlasCou?*Bakersfield,CA93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



13- Laboratories, Inc.
Base Neutral and Acid Extractable

Organic Analysis
(EPA Method 8270)

Page 2

LAWRENCE LIVERMORE NATIONAL LABOWTORY Date Reported: 09/10/2001
P.O. BOX 808, L528 -..:,r-:,~.~~-y::p,,~,,-. Date Received: 08/30/2001
LIVERMORE, CA 94551
Attn: ERD DMG, L-528 000-0000

-~_---~_~’– Laboratory No.: 01-09948-2

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET2-1200M, 08/30/2001 @ 11:00, TINA
CZRLSEN

Constituents

Diethyl phthalate

Dimethyl phthalate

2r4-Dinitroto~uene

2,6- Dinitroto~uene

Di-n-octy~ phthalate

l,2-Diphenyl hydrazine

Endosulfan I

Endosulfan II
Endosu[fan su[fate

Endrin

Endrin a~dehyde

Ftuoranthene

Fiuorene

Heptach [or

Heptachlor epoxide

Hexachlorobenzene

Hexach~orobutad iene

Hexach~orocyc ~opentadiene

Hexachloroethane

Indeno (1,2,3-cd) pyrene

I sophorone

2- Methy[naphtha Lene

Naphtha ~ene

2- Naphthylamine

2- Nitroani line

3- Nitroani[ine

L- Nitroani tine

Nitrobenzene

n- Nitrosodi methy~amine

n- Nitrosodi phenylamine

N- Nitrosodi -n-propy[amine

Phenanthrene

Pyrene

1,2r4-Tri ch~orobenzene

4- Ch(oro-3-methy[ pheno~

2- Chtoropheno~

2,4- Dichloropheno L

2,4- Dimethy(phenoi

2,4- Dinitrophenol

2- Methy~-4,6-di nitropheno~

2- Methy Lphenol

3- & 4- Methyl pheno[

Analysis
Resut ts

None Detected

None Detected

None Detected
None Detected

None Detected
None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected
None Detected

None Detected

None Detected
None Detected

None Detected
None Detected

None Detected
None Detected
None Detected
None Detected

2.5
None Detected

None Detected

None Detected

None Detected

None Detected

None Detected
None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

None Detected
None Detected

None Detected

None Detected

Practical

Quantitation
Limit

2.

2.

2.
2.
2.
2.
10.
10.
3.
2.
10.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
20.
2.
2.
5.
2.
2.
2.
2.
2.
2.
2.
5.
2.
2.
2.
10.
10.
2.
2.

LLNL Method
E8270
E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270
E8270

E8270
E8270
E8270

E8270
E8270
E8270

E8270

E8270
E8270
E8270
E8270

E8270

E8270
E8270

E8270

E8270

E8270

E8270

E8270
E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

E8270
E8270

E8270

E8270

LLNL
@

4050
4150

4250
4300

4350

4400

4450
4500

4550

4600

4650
4750
4800

4950

5000
5050

5100
5150

5200
5300
5400

5740

5800
5805

5990

5992

5994
6000

6150

6200

6250

6850

7100

8500

2250
2350

3750

4700

4200
5700

5730

5734

~~]~e~u]tli~~edin ~~1~ ~eponarefor ~ile ~xc]u~lve ~~e of the ~ubmi~~ng ~a~, ~C Labora~Ofies, [nc. ~~sume~no re~Ponsibi[j~~ fOr ~~fl alteration, demchment or third party flltWpP3ati01’L

4100AtlasCourt*Bakersfield,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



19- Laboratories, Inc.
Base Neutral and Acid Extractable

Organic Analysis
(EPA Method 8270)

Page 3

LAWRENCE LIVER140RE NATIONAL LABORATORY Date Reported: 09/10/2001
P.O. BOX 808, L528 -.,..1:-1,;J.<?,:: ;,.,Date Received: 08/30/2001
LIVERMORE, CA 94551

3~:EF- ‘:&j&
‘‘-’’-””Laboratory No.: 01-09948-2

Attn : ERD DMG, L-528 000-0000

Sample Description: UNICARD, LAKE DAVIS, 3X056-DET2-1200MJ 08/30/2001 @ 11:00, TINA
CARLSEN

Constituents

2- Nitrophenol

4- Nitrophenol

Pentachloropheno L

Pheno[

2,4,5 -Trich~oropheno~

2,4,6 -Trich[orophenol

2- PicO~ine

Analysis

Results

None Detected

None Detected
None Detected
None Detected
None Detected

None Detected

None Detected

Reporting
Units

#g/L

#g/L
#g/L
~g/L

&g/L

&g/L
pg/ L

Practical
Quantitation

Limit
2.

2.
10.

2.
5.
5.
10.

LLNL Method
E8270
E8270

E8270
E8270

E8270

E8270
E8270

LLNL
Code
6050

6100
6400
6900
8745
8750
7120

Surrogates

2-Fluorophenol
phenol-d5
Nitrobenzene -d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
d14-Terphenyl

California D.O.H.S. Cert. #1186

,93@@Q$&’
Stuart G. Buttram
Department Supervisor

Quality Control Data

% Recovem Control Limits

51’. 21-100
38. 10-94
88. 35-114
80. 43-116
83. 10-123

100. 33-141

).!1 result listed in this report are for tbe exciusive use of the subrn:tting party, BC Laboratories, Inc. assumes no responsibilityy for report alteration, detachment or third party interpretation.

4100 AtlasCow-t*Bakersfield,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com
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DBC Laboratories, Inc.
Explosive Residues
(EPA Method 8330)

LAWRENCE LIVkIiMORE NATIONAL LABORATORY
P.O. BOX 808, L528
LIVERMORE, CA 94551
Attn : ERD DMG,’L-528 000-0000 ~$+;~~~;<,EALLY:

Project Number: UNICARD *-&-A?-~—
COC Number: ZJ016
Sampling Location: LAKE DAVIS
Sample ID: 3X056-DET1-1200M
Sample Depth:
Sample Matrix: AQ - Aqueous
Sample Collected By: TINA CARLSEN

Date Reported: 09/12/2001
Date Received: 08/30/2001
Laboratory No.: 01-09948-1

Date Collected:
Date Extracted:
Date Analyzed:
Extract Method:

Method:
Analyst:

Dilution Used:
Instrument ID:

08/30/2001 @ 10:53
09/05/2001
09/11/2001
8330
8330
LAw
20
LCO02

Practica L

Analysis Reporting Quant i tat ion LLNL

Constituents Results Units Limit LLNL Method ~

PETN 180. kg/L 100. E8330:PETN 6410 *

Flag Explanations:
* . Note: Sample analyzed by CLS Labs.

California D.O.H . Cert. #1186
H

~@!!G-
Stuart G. Buttram
Department Supervisor

.All result listed in this report are for the exclusive use of the submitting party, BC Laboratories, Inc. assumes no responsibility for report alteration, detachment or third party interpretation.

4100AtlasCourt*Bakemfield,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



33.BC Laboratories,

LAWRENCE LIVERIWORE NATIONAL

Inc.
Explosive Residues
(EPA Method 8330)

—
LABOFWiTORY

P.O. BOX 808, L528
LIVERMORE, CA 94551
Attn: ERD DMG, L-528 000-0000

Project Number: UNICARD
~,..;t,<..---,-.!ti~-:,.,.

COC Number: ZJ016 _+~’t&;g’
Sampling Location: LAKE DAVIS ——_

Sample ID: 3X056-DET2-1200M
Sample Depth:
Sample Matrix: AQ - Aqueous
Sample Collected By: TINA CARLSEN

Page 1

Date Reported: 09/13/2001
Date Re~eived: 08/30/2001
Laboratory No.: 01-09948-2

Date Collected:
Date Extracted:
Date Analyzed:
Extract Method:

Method:
Analyst :

Dilution Used:
Instrument ID:

08/30/2001 @ 11:00
09/05/2001
09/11/2001
8330
8330
LAw
20
LCO02

Practical
Analysis Report i ng Quantitation LLNL

Constituents Results Units Limit LLNL Method ~

PETN 130. #g/L 100. E8330:PETN 6410 *

.-

Flag Explanations:
* . Note: Sample analyzed by CLS Labs.

California D.O.H.S. Cert. #1186
/

Stuart G. Buttram
Department Supervisor

Ai I resu!t lisied ;rr th]s report zre for !I?eexcluswe use of the submitting pany. BC Laboratories, Inc. asumes no responsibility for report alteration, detachment or third party interpretation.

4100AtlasCouE*Bakers5eld,CA 93308*(661)327-4911*Fax(661)327-1918*www.bclabs.com



m$.4
a

)

$4J

d
+

O
i

mo1
+

o

.
i-l,c

o

o

H-d~
—

—
.

-1-1
urn

—
—

—
—

—

J
d

4
<

~ z
DG

?

:
(N

m

x
0

0
0

.
.

.
,

3
0

0
0

v
v

v
v

.—

s!al022
cal

+
c)-

m

-cId
z

g
8

75+
m

-1-1
u

(v
id

z
m

l

%
j

aJ
aJ

-1
c

-f-l
-4

I-d
0

!4
h

JJ1
JJ

u

f2
-2-2

—
—



t-u

u$’ua
l

a
l

2a
l

L.2w
-

,-nII..2.-%

0L(u



‘al-+

(wtt+o

.

K.-



0wC
-4

..
..

..

!2

tI\



.—
—

—
—

—
—

-dJJac1

E
—

—
—

—
—

—

!1,tr;1

i1ic(sL5

<((,I{



mAal
1

-l

F
1

alHma
l

d
+

a
l

G
)

0A0

(n
.-xc.-



-k
-

1

4

.-0a
l

>.-.lJ(0
%w

ucm

‘$n3.-%
-

x.-II



W
a)m

0!+
al98
J
J
(d

aw
l

ngoH

—
—

—
—

—
—

c1H-A&C
/l

c8

II



u

C
-N

+J
Jmgu

—
—
—

—
—
—

4



U
I

MaJJm

-1-1

~-I-l

JJ03L
!

8
—

—
—

—
—

—

r.\

N
1

r
=

..L



or.

mJJmcH

f.+mol-i
o,+02*mmoAo5$c1al
w2ma)
1+~

—
—

—
—

—
—

-du

.—
—

—
—

—

i\(

c1(Ir1



m!-4

iiu-l

4

..
..

..

(-N

t-l
o1

+

C
i

C
A

mol-l

0

—



(U

t-
0

-–––+
--+

-+
+

-+
+

+
+

+
–

aQ
J

m.-.cc.-



0hN
In

?
3-

-O
t

a
a

m
03.$
N

0-0.
..<

%
mrd

tg
-.0.00
O

<
n

J

0

!>n.-$!mu.-Z22.-(%



or-

JuL

0

—

z



“a”

4

o

m
,+

----.0
M

o
to

04fl



u!
.
4

(IJ

+
-4

J
-
J

U
I
cH

0’0
r-+tr+

mmo.l-l



vm

a
l

4

(u0C
A

e0.u
.

0

.a



(nmcH

4

d
+

m

-dwwo 4
/’



4

.m.

.0.m

1$

n&!Y



!-

0mm

..
..

..
4Jxn
1
.4

.+
H

0
9

Q
4
1
J
#
7

a
J
d
u

l
x
z
l
J05

Q
u
a

0
+

a
)9
8

4
J
I
-
C

I
T
i
c
n

n

m

I
m-$mmoAo

O
\.

nH

0sIowJ-Gao0(-N

rmd

(n
.-=c.-.<



INDEPENDENT TESTING, FORENSIC SCIENCE, AND ENViRONMENTAL ANALYSES (~. T Established 1931

%J
.,

-T.-.--=.=<*s:&=,&TT-&-.T-
:L r’

-.—& -. v
- .=--.ss.-.=, ->---------

<#;;_
14201 FRANKLIN AVENUE

REPORT TUSTIN, CALIFORNIA 92780-7008
(714) 730-6239 FAX (714) 730-6462

Www.truesdail.com

CLIENT: BC Laboratories LAB. NO.: 602799
4100 Atlas Court REPORT DATE: 9/1 3/01
Bakersfield, CA 93308 DATE(S) SAMPLED: 8/30/01

ATTN: Kim Halbrook DATE RECEIVED: 8/31/01
SAMPLE DESCRIPTION: See below DATE(S) EXTRACTED: 8/31/01
INVESTIGATION: Formaldehyde by EPA Method 8315F DATE(S) ANALYZED: 9/4/01
INSTRUMENT ID: Shimadzu HPLC A ANALYST(S): DW/RP

RESULTS SUMMARY
Lab COC # (not given) Formaldehyde Initial Final Dilution

Number Sample ID/ Desc Time uJ& !!Q!@!l K2!@!)&!Q
602799-1 01-09948-1 10:53 ND 100 10 1
602799-2 01-09948-2 11:00 ND 100 10 1
602795 -MB ND 100 10 1

Detection Limits for Reporting (DLR): 15
Method Detection Limits (MDL): 10

ug/L = Micrograms per Liter (ppb)

Respectfully Submitted,

TRUESDAIL LABORATORIES, INC.

k Mic~ael Whyte 7
.. Project Manager, Environmental Sciences>

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protection to clients, the public, and these laboratories, this report is submitted and accepted for the exclusive use of
the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.

SEP 2 I 2001
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14201 FRANKLIN AVENUE

REPORT ‘k TUSTIN, CALIFORNIA 92780-7008
(714) 730-6239 FAX (714) 730-6462

w.truesda~l.corn

LCS / LCSD

QA / QC SUMMARY REPORT

LCS /LCSD
Amount Amount Recovered Method Sample Percent Recovev RPI) RecoveV

ANALYTE (ug/L)
RPD

Spiked ~lank Amount (%)
(%)

Limit Limit

(uglL) LCS LCSD (uglL) LCS LCSD (%) (%)

Formaldehyde 50 49.2 49.4 ND NA 98.4 98.8 0.4 20 75-125

Acetaldehyde 50 43.2 46.6 ND NA 86.4 93.2 7.6 20 70-125 A
2

Detection Limits for Reporting (DLR): 15 ug/L

Method Detection Limits (MDL): 10 ug/L

LCS = LaboratoV Control Spike NA = Not analyzed

LCSD = Laborato~ Control Spike Duplicate ND = Not detected

All QC run on same batch as corresponding samples RPD = Relative Percent Difference

Respectfully Submitted,

TRUESDAIL LABORATORIES, INC.

Mich~el Whyte
Project Manager, Environmental Sciences

This report applied only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical or
similar products. As a mutual protedlon to clients, the public, and these laboratones, this report is submitted and accepted for the exclusive use of
the client to whom it is addressed and upon the mnditionthat it is not to be used, in whole or in part, in any advertising or publicity matter without prior
written authorization from these laboratories.
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Subcontract Lab:

Report To:

Bill To:

SUBCONTRACT CHAIN OF CUSTODY

CLS (CLSZZ)
3249 FITZGERALD ROAD
RANCHO CORDOVA, CA 95742
Attn: Mark Smith
Phone: 916-638-7301
FAX : 916-638-4510

BC Laboratories
4100 Atlas Court
Bakersfield,
Attn: y/#;t~L)t~

Phone : 661-327-4911

BC Laboratories
4100 Atlas Court
Bakersfield, CA 93308
Attn: Accounts Payable

TAT : /$5/+>!

Sample Sample Sample Requested Tests
Sample ID Matrix Date Time Q.

01-09948-1
01-09948-2

AQ - Aqueo 08/30/2001 10:53 x Y f+ /q 32 {72~~-

AQ - Aqueo 08/30/2001 11:00 x L L

---- ----- ------ ----- ----- ---- ------- ---- -------- -------- ---- ---- ---- --

Requested Tests Legend

01 GC-8330W-PETN

Note : Please do not subcontract any test without obtaining approval
from an authorized representative of BC laboratories.

Comments: -8->15(FeRtMRYm’EE.-

PLEASE NOTIFY KIM HALBROOK IF TURN AROUND TIME CANNOT BE MET.
Please fax rush samples’ results ASAP to Kim HaLbrook! !!.
REPORT DILUTION FACTOR, INSTRUMENT I.D., DATE EXTRACTED & ANALYZED
A.N7iLYsTs (3)INITIALS, MB, MS/MSD, A.NDLCS REpORTS ON FINAL REPORT

Relinquished

Received

Relinquished

Received

Relinquished

Received

Relinquished

Received

By:

By:

By:

By:

By:

By:

By:

By:

C%&$&/ [Q Qo

/
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BC Laboratories
4100 Atlas COUrE
Bakersfield, Ca 93308

Attention: K. Halbrook

Reference: Analytical Results

Environmental

09/19/2001

Project Name: CLS ID No.: T1298
Project No.: 01-09948 CLS Job No.: 841298

Date Received: 09/05/2001
Chain Of Custody: NO NUMBER

The following analyses were performed on the above referenced project:

No. of Turnaround
Samples Time Analysis Description

2 5 Days Expanded QC

2 5 Days PETN, EPA 8330

A BC Lab sample from Lab Job T1225 was used for the MS/MSD.

Hold Times-Acceptable.
Method Blank/Trip Blank Results-Acceptable.
Laboratory Control Samples-Acceptable.
Matrix Spike/Matrix Spike Duplicate-Acceptable.
Calibrations-Acceptable.

These samples were received by CLS Labs in a chilled, intact state and
accompanied by a valid chain of custody document-

Calibrations for analytical testing have been performed in accordance to and
pass the EPA’s criteria for acceptability.

Analytical results are attached to this letter. Please call if we can
provide additional assistance.

Sincerely, A

James Liang, Ph.D.
Laboratory Director

3249 Fitzgerald Road RanchoCordova,CA 95742 800-638-7301 916-638-7301 Fax: 916-638-4510
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Chemistry -

Analysis Report: PETN

Client: BC Laboratories
410(I Atlas Court
Bakersfield, Ca 93308

Project:

Date Sampled: 08/30/2001
Date Received: 09/05/2001

Date Extracted: 09/05/2001

Project No.: 01-09948
Contact: K. Halbrook

Phone: (661)327-4911

Lab Contact: James LIang
Lab ID No. : T1298-lA

Job No.: 841298
COC Loq No. : NO NUMBER

Batc~ No. : EOI094
Date Analyzed: 09/11/2001 Instrument ID: LCO02
Date Reworted: 09/13/2001 Analyst ID: LAURAW
Client ?D No.: 01-09948-1 Matrix: AQ

01-09948-1

Results Rep. Limit Dilution
Analyte Code (ug/L) (ug/L) (factor)

PETN 6410 180 100 20

NC = Not detected at or above indicated Reporting Limit

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road RanchoCordova,CA 95742 800-638-7301 916-638-7301 Fax: 916-638-4510

SEP 9 ~ 2001
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Analysis Report: PETN

Client: BC Laboratories
4100 Atlas Court
Bakersfield, Ca 93308

Project:

Date Sampled: 08/30/2001
Date Received: 09/05/2001

Project No.: 01-09948
Contact: K. Halbrook

Phone: (661)327-4911

Lab Contact: James LIang
Lab ID No.: T1298-2A

Job No.: 841298
COC Loq No. : NO NUMBER

Date Extracted: 09)05)2D01 Batch No. : EO1O94
Date Analyzed: 09/11/2001 Instrument ID: LCO02
Date Reported: 09/13/2001 Analyst ID: LAURAW
Client ID No.: 01-09948-2 Matrix: AQ

01-09948-2

Results Rep. Limit
Analyte Code

Dilution
(ug/L) (ug/L) (factor)

PETN 6410 130 100 20

ND . Not detected at or above indicated Reporting Limit

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgera1dRoad RanchoCordova,CA 95742 800-638-7301 916-638-7301 Fax: 916-638-4510
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Analysis Report: PETN

Client: BC Laboratories
4100 Atlas Court
Bakersfield, Ca 93308

Project:

Date Extracted: 09/05/2001
Date Analyzed: 09/11/2001
Date Reported: 09/13/2001

7-

Ihironmentdd+
Chemistry “k

Project No. : 01-09948
Contact: K. Halbrook

Phone: (661)327-4911

Lab Contact: James LIang
Lab ID No.: T1298

Job No.: 841298
COC Log No. : NO NUMBER

Batch No.: EO1O94
~~lstrument ID: IICO02

Analyst ID: LAURAW
Matrix: AQ

METHOD BLANK

Reporting
Results

Analyte
Limit

Code (ug/L) (ug/L)

PETN 6410 ND 5.0

NC = Not detected at or above indicated Reporting Limit

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgera1dRoad RanchoCordova,CA 95742 800-638-7301 916-638-7301 Fax: 916-638-4510
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Analysis Report: PETN

Client:

Project:

BC Laboratories Project No. :
4100 Atlas Court Contact:
Bakersfield. Ca 93308 Phone:

Lab Contact:
Lab ID No. :

Date Extracted:
Date Analyzed:
Date Reported:

09/05/2001 Job Iio. :

09/11/2001 COC Log No. :

09/13/2001 Batch No. :
Instrument ID:

Analyst ID:
Matrix:

MATRIX SPIKE

Analyte Code

01-09948
K. Halbrook
(661)327-4911

James LIang
T1298
841298
NO NUMBER
EO1O94
LCO02
LAURAW
AQ

Observed MS
Cone . MS Cone. Recovery Lower Spec
(ug/L) (ug/L)

Upper Spec
(percent) (Limit) (Limit)

PETN 6410 27.6

MATRIX

Observed
Cone.

Analyte Code (ug/L)

20.0 138 60 140

SPIKE DUPLICATE

MSD
MSD Cone. Recovery Lower Spec Upper Spec
(ug/L) (percent) (Limit) (Limit)

PETN 6410 27.6 20.0 138 60 140

RELATIVE % DIFFERENCE

Relative
Percent
Difference Lower Spec

Analyte
Upper Spec

Code (percent) (Limit) (Limit)

PETN 6410 0 0 30

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fit.zgeraldRoad RanchoCordova,CA 95742 800-638-7301 916-638-7301 Fax: 916-638-4510
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Chemistry

Analysis Report: PETN

Client:

Project:

BC Laboratories Project No.: 01-09948
4100 Atlas COUrt Contact: K. Halbrook
Bakersfield, Ca 93308 Phone: (661)327-4911

Lab Contact: James LIang
Lab ID No.: T1298

Date Extracted: 09/05/2001 Job No.: 841298
Date Analyzed: 09/11/2001 COC Log No. : NO NUMBER
Date Reported: 09/13/2001 Batch No.: EOI094

Instrument ID: LCO02
Analyst ID: LAURAW

Matrix: AQ

LAB CONTROL SAMPLE

Observed LCS
Value LCS Cone. Recovery Lower Spec

Analyte Code (ug/L)
Upper Spec

(ug/L) (percent) (Limit) (Limit)

PETN 6410 19.7 20.0 99 60 140

LAB CONTROL SAMPLE DUPLICATE

Observed LCSD
Value LCS Cone. Recovery Lower Spec Upper Spec

Analyte Code (ug/L) (ug/L) (percent) (Limit) (Limit)
.

PETN 6410 20.5 20.0 103 60 140

LCS RPD

LCS
Relative
Percent
Difference Lower Spec Upper Spec

Analyte Code (percent) (Limit) (Limit)

PETN 6410 4 0 30

CA DOHS ELAP Accreditation/Registration Number 1233

3249 FitzgeraldRoad RanchoCordova,CA 95742 800-638-7301 916-638-7301 Fax: 916-638-4510



BC LABORATORIES INC. SAMPLE RECEIPT FORM Rev. No.7 10103100 Page J_ Of ~
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Project Code: TB Batch #

SHIPPING INFORMATION SHIPPING CONTAINER
Federal Express ❑ UPS •1 Hand Delivery •l

?@
Ice Ches None ❑

/’=’
BC Lab Field Service Other El (Specify) Box IJ Other ❑ (Specify)

Refrigerant: Ice Blue Ice ❑ None •l Other •l Comments:

custod~sea[s:~ ~ -omments:

I t I II 1 I

7/ II F- [ I I t I I t I
-. .- ,-, ,l’!- , ,

-..

91 II

Lulll—-— ,.
—. .-, I

i+--l--

All samples received? Yes “~No D All samples containers intact? Yes> No ❑ Description match COC? Yew No ❑

COC Recei(ed Ice Chest ID Date~lme Ice Chest ID Dat /Time
Temperature:

E

‘c am Temperature: “c
Thermometer ID: Analyst in-~A > Thermometer ID: Analyst Init

❑ NO Emissivity it/~ Emissivity
Container Container

I SAMPLE NUMBERS
SAMPLE CONTAINERS

,2 3 4 5 8 7 8 9 10 11 12 ? 2 3 4 567 8 , lo ~~ 72

CIT GENERAL MINERAL/ GENERAL PHYSICAL + .

PT PE UNPRESERVED 1-

MFTAI S

s I

PT CYANl~F % K Ul { ntsl‘R i

< I I A“
1A

PT TnTAl S.111FlnF -.>

7n7 NITRATF / NITRITF I 1, +

r — +“-

OT T~X I s --!----.-, .- .
I +, ~ ~7.. &. r..!7 P IVI / ‘~’‘3 JI !

Qralv~fiVIAITMYELBLANK MBAs G (,‘[ 1; ~~— — —
W v~fiVIAI
DTEPA4131 4137 418 1 1

I I

PT FPA5f14

9T FPA 5QU608@R~ I

QT FPA Flq lLBl~~

~ FPA 575 I

DT FPA 575 TRAVFI RI ANK

FPA 547 I

FPA F131 1

flT FPA 54R I

DT FPA 549

ilT FPA G37 I

A

U -IAR
s-- — — — — — — — — — — — — — — — — — — —

3 ~7 JAR II I

iSQJl sl FFVF

JXB VIAI 1

PLASTIC BAG

I

I

Comments: .

Sample Numbering Completed By: ~fi h> /W\)

(JkJ - rH:\oocs\wPaokAB_oocs\FoRMs\sAMREc2.wPol

‘{dc?h -
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